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This report by the NIGHT SONG study group reexamines the
US tactical air campaign against the alr defense system of
North Vietnam, in response to the reaguest of the Daputy
Secretary of Defense on 1C January 1967.
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Although the air campaign against the NVN ailr defense
system encompasses a broad spectrum of operations in its own
right, nevertheless it is but nne integral part of the overall
air campaign against the north, all cther parts of which are
alsc exposed to the NVW air defenses. Thus it was necessary
that the examination of air defense matters be made within the
larger context of that overall campaign.

The study group's comprehension of the subject was greatly
enhanced by extensive visits to all air units, and discussions
with commanders and staffs at all echelons fighting the war,
from the squadron pilots to and including the Commander in Chief,
Pacific,

It is apparent that North Vietnam has developed a highly
competent and still-growing air defense system. Factors bearing
upon this circumstance have been identified. They correlate with
those which bear upon additional aspects of the enemy‘'s willing-
ness and ability to continue his war support despite the overall
air campaign.

Specifically, he has expanded the capabilities of his air
defense system faster than we have intensified the effectiveness
of measures against it. This he has done while at the same time
achieving substantial accommodations toc other effects imposed by
the overall air campeaign, in other segments of the NVN national
structure. Principal factor which has enabled him to do both of
these is that his highest-capacity avenue for importation of war-
supporting essentials has remained exempt from attack. Other
restraints in our application of graduated pressures have
contributed.

This study includes recommendations for improvements to US
equipment, munitions, and tactical procedures which are required
for continued air operaticns over NVN. These improvements can be
introduced as they become available. They will enhance US air
operations.

By themselves, however, those improvements will not be capable
of assuring substantial or sustained improvement in our losses of
aircraft 1o the enemy's air defenses. Nor will they be capable of
bringing about a timely or decisive contribution toward a change in
the enemy's estimation of his capabilities to outlast uc in the war.

The repori's vrincipal message 1s that neither of the above
purposes can be achieved without a coordinated campaign against
complete enemy target systems, ¢f which the most important single
system is his tolal capability for importation of war-supporting
essentials, ajir defense and other.

JOHN B. McPHERSON
MAJOR GENERAL, USAF
Chairman, MIGIIT SONG Study Group
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1. The memorandum from the Deputy Secretary of Defense
and th~ Terms of Reference from the Chairman. Joint Chiefs
of Stall’ are broad in scope, encompassing the following:

a. An analysis of the NVN Air Defense System;

b. An analysis of the adequacy of military equip-
ment and munitions as to quality and quantity;

c. An analysis of tactics;

d. An analysis of tactical command, control, and
communications;

€. An identification and analysis of differences
in the tactical air problems of the Seventh Fleet
and the Seventh Air Force;

. f. A consideration of other factors as determined
during the course of the study.

2. At the start, the study group endeavored to limit
its analysis to the application of US air operaticns
against the NVN Air Defense System. However, it soon
became apparent that operations against the NVN Air
Defense System are so inextricably entwined with the
total air campaign against North Vietnam that they are
inseparable., For example, one could not design an
interdiction campaign for the specific purpose of thwart-
ing logistic support of the air defense system because
material destined for support of that system usually
cannot be identified from other material enroute in
ships, trains, or trucks., It was necessary, therefore,
to include in the analysis of US air operations against
the NVN Air Defense System, the broader context of the
over-all air campeaign against North Vietnam.

3. From the outset of the study it was recognized that
reduction of aircraft attrition--while pursuing an effec-

tive air campaign--was the primary problem toc be addressed.

Solutions to this problem were carefully considered. 1In
studying equipment, tactics, and procedures and in arriv-
ing at each conclusion and reccmmendation, the guestion,
"how will this affect US aircraft attrition®" was asked.

.-.'gEig;T
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Al EZAMINATION OF THE US AIR OPERATIONS
AGAINST THE NVN AIR DETrENSE SYSTEM

PART I - GENERAL

A. (Bs) BACKGROUND

1. In a memorandum dated 10 January 1967, the Deputy
Secretary of Defense requested a reexamination of the
US tactical air campaign against the air defense system
cof North Vietnam. The memorandum i1s at Annex A to Appen-
dix A.

2. At the direction of the Chairman, Joint Chiefs of
Staff, the "NIGHT SONG" study group was formed to conduct
the study. Major General John B. McPherson, USAF, Vice
Director for Operations, J-3, 0JCS, was appointed chair-
man and Rear Admiral Frederic A. Bardshar, USN, Chief,
‘Requirements and Developments Division, J-5, 0JCS, vice
chairman of the study group. The Terms of Reference ere
at Annex B to Appendix A. The composition of the stuay
group is shown at Annex C to Appendix A.

3. The Navy and Air Force each provided a group of
officers and civilians whose knowledge and experience
encompassed all areas of the problem. With the addition
of a small nucleus of officers from the Joint Staff, the
groups were combined into one and augmented with repre-
sentatives of the Army, Marine Corps, Central Intelligence
Agency, Defense Intelligence Agency, National Security
Agency, and Weapons Systems Evaluation Group.

4, Following the compilation and study of pertinent
initial data in Washington, 15 members of the study
group visited PACOM Headquarters and subordinate com-
mands directly engaged in the alr war against North
Vietnam. This group was divided into teams which visited
all major air units in the Southeast Asia combat area.
On scene information and impressions were obtained from
commanders, staffs, and combat pilots at all echelons.
A list of units visited and key personnel contacted is
at Annex D to Appendix A.

7 I-1
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4. A vrroperly conceived campaign agzainst the air

cefense system may involve the coordinated application
cf gl of these means. For instance, the best course

of acticn may be to starve the SAM subsystem, destroy
the MIGs, and neutralize the antiaircrart artillery (AAA)
guns, .

5. In studying alternatives, <trade-off comparisons
were made in terms of aircraft attrition. In general,
i1t can be said that it becomes profitable to initiate
a campaign against the enemy air defense system, or a
part of it, if the losses suffered during the initial
campaign on the air defense system, and in the new
environment thereafter, are less than those which would

have been suffered if such a campaign had not been con-
ducted,

6. In mathematical terms this relationship may be
expressed as follows:

AS 2 as (n + n') + A'S!
where A = attrition rate in the absence of
a campaign against the air defense
system.

S = total sorties

& = attrition rate in attacking the
defenses

§ = sorties to DESTROY (rather than
neutralize) one defense unit

n = initial number of defense units

n'= defense units introduced

A'= attrition rate after completion of
the air campaign against the air

defense system

S'= sorties attacking other than defanse
targets.

i
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‘. unn emual hasis, however, the sftudy sroup askad tho
guestion, "how will this improve our over-zll sffec-
tiveness'?

Lk, The study was divided into three pericds; prior
to FY 68, during FY 68, and after FY 68

c. (#s) METHOD OF APPROACH

1. It should be noted that there has been nc air
"campaign" against the NVN Air Defense System. The
major reasons that such a campaign has not been under-
taken are:

a. With available non-nuclear weapons and equip-
ment, the projected attrition of US aircraft would
have been too high to justify a campaign against all
of the NVN Air Defense System.

b. The existing political constraints which limit
the scope of military air action reduce the effective-
ness of such an air campaign to the point where the
resultant trade off of US weapons systems for enemy
systems would not be profitable. This is especially
true when the enemy can resupply his losses with
relative ease,

2. Parts of the air defense system have been attacked
in connection with attacks on other designated targets
and targets of opportunity. In addition, sorties have
been tasked to search out and destroy SAMs and MIGs.
These sorties have been more numerous lately but are not
part of an integrated air campaign directed against the
alr defense system.

3. Some possible ways of conducting a campaign
against the NVN Air Defense System are:

a. Destroy the system to the degree that its
effectiveness is significantly reduced.

b. Neutralize the ‘system by electronic or other
means.

¢c. Starve the system by impeding the flow of air
defense materiel into North Vietnam.

155,&1
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PART II - NORTH VIETNAM AIR DEFENSE SYSTEM

A. (S) GENERAL

1. The NVN Air Defense System has been developed from
a relatively rudimentary system in 1964 to a complex and
medern system in 1967. The combination of MIGs, SAMs,
antiaircraft artillery (AAA), and the associated radar
network in North Vietnam has degraded the effectiveness
of the US interdiction effort. Because of the demon-
strated successes and the constant threat of this net-
work to US strike aircraft, the United States has had
to invest ever increasing amounts of resources in combat
suppert aircraft. In addition, US air commanders are
forced to divert forces from strike efforts for flak and
SAM suppression and combat air patrol (CAP).

2. Following is a synopsis of the assessment of the
NVN Air Defense System. A more detailed assessment is
included at Appendix C.

B. (S) RADAR

1. In the last two years, North Vietnam has developed
a radar system providing early warning (EW) coverage and
almost complete ground controlled intercept (GCI) capa-
bility for the entire country. AAA fire control and
SAM missile control radars provide coverage for all vital
areas of North Vietnam.

2. Because of an overlapping of radar coverage and
significant duplication of equipment in most areas,
North Vietnam has more than adequate protectisn in the
volume of equipment; therefore, the quantity of EW and
GCI radars imported in the future will probably be le:ss
than that imported in the past. Qualitative changes can
be expected as more modern radars, particularly EW and
GCI replace older types. Fire control radars for AAA
will probably continue to show a quantity increase and
SA-2 FAN SONG radars will be increased in number, along
Wwith any increases in SAM battalions.

ECRET
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7. All terms in the inequalitj are taken over the
same time base.

8. The eguation is oversimplified in that it faiils
to consider possible indirect effects of the defenses
which may under some circumstances outweigh their direct
impact in terms of losses. The loss of effectiveness
in the alr delivery of weapons while the pilot is undnr
attack is one of the most serious indirect effects.

9. In addition to the three campaign possibilities
stated previously, major over-all NVN air interdiction
alternatives may be categorized as follows:

a. Cease the bombing, either entirely or in part.

b. Continue along present lines and within present
constraints, but improve the equipment and techniques.

c. Modify or lift the constraints.
D. (S) BASIC CONSIDERATIQNS

1. Basic to any analysis of US air operations against
North Vietnam is the consideration of several significant
factors which have influenced operations to date and must
be expected to influence operations in the future; whether
directed against the over-all threat from North Vietnam
or against the specific threat posed by its air defense
system.

2. These significant factors can be grouped into four
categories. The first involves a consideration of US
military objectives, capabilities, and logistic require-
ments for conducting an air campaign. The second encem-
passes an analysis of enemy capabllities and logistic
requirements to nullify the effect of US air operations,
and the influence of this additional enemy effort upon
his capability to direct or support the insurgencies in
South Vietnam and Laos. The third involves considera-
tion of the physical factors of the theater; weather,
terrain, hydrography, national boundaries, distances,
and base locations. The fourth deals with the considera-
tion of US national objectives and high level decisions
regarding the scope of the air war. Appendix B contains
a discussion of these four groups of basic considerations.

SECRET
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chiain a launch capability at a field site. To detect
possible SAM threats to B-52 operations. maximum atten-
tion is being devoted to the search for SAM facilities
in the area of the DMZ.

3. Based on a review of SAM activity and operating
characteristics since July 1965, and an estimate of NVN
capabilities and intentions, it is estimated that the
NVN SAM system will be expanded from the present 25-30
battalions to at least 40-45 battalions within the next
two years. If this action is taken, the requirement
for FAN SONG radars, launchers, control vans, and crews
should be about doubled and the requirement for support
areas would increase considerably. This would be a
significant undertaking for North Vietnam. Thus far,
the North Vietnamese have insisted on autonomous control
and operation of their SAM system. Therefore, they would
probably attempt the expansion with minimal Soviet opera-
tional assistance. Since missile expenditure would pro-
bably increase, the importation of missiles should be
increased accordingly, thereby adding additional loads
to the logistics and support systems. This 40-45 battalion
strength would probably be used to provide air defense
in major military and LOC areas. Four to five sites
would be prepared per battalion to increase rapid relo-
cation capabilities as a form of protection from air
attack,

L., The increase in effectiveness which would be
achieved through the introduction of a C-band SA-2
System or an SA-3 system is primarily in the area of
low altitude intercept. A C-band system provides some
frequency diversification for ECCM, possible increased
missile maneuverability, and an increased ability to
intercept lower altitude targets. The present aircraft
attrition rate being achieved by AAAs on low altitude
targets may reduce the need for a low altitude missile
system. In addition, the SA-3 appears to have suffered
development problems. Therefore, the probability that
the C-band and SA-3 systems will be introduced is con-
sidered small.

L. (S) AIR DEFENSE AIRCRAFT

1. Although the NVN Air Force is not inflicting heavy
losses on US aircraft, it does pose a threat to US air

Lyé__
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C. (S) ANTIAIRCRAFT ARTILLEZY

1. The presant AAA crder-of-battle in Nerth Vietnam
reflects concentrations of weapons of multiple caliber
which provide in depth protection to vital targets and
lines of communication (LOC). The growth in AAA has
been rapid; some fifteen fold since 1964. With the
exception of heavy caliber guns, this growth rate is
expected to decrease. An increased gun count in the
southern regions of North Vietnam will prcbably be due
partially to import and partially to relocation of
weapons.

2. Russia has a variety of proximity fuzes. If these
fuzes were introduced into North Vietnam, US losses to
AAA would increase. Initial use of proximity fuzing
in AAA is more likely to occur in the 85 and 100mm wea-
pons. Since the 57mm AAA proximity fuze 1is relatively
new, Russia may be reluctant to expose this fuze to zom-
premise by using it in North Vietnam.

D. (S) SURFACE-TO-AIR MISSILES

1. Counting probables, the present SAM system (the
SA-2, S-band) has accounted for nearly 50 aircraft
shootdowns for over 1,700 missiles fired. The system
nas indirectly degraded the accuracy of US ordnance
delivery and seriously impaired the ability of the United
States tc acquire aerial photography. The Red River
delta area is protected in depth by missiles. This
missile envelope over the essential military and logis-
tics complexes located there, precludes photographic
coverage of the volume and type that are needed for
target planning and other intelligence. High flying U-2
aircraft and photographic drones, which have been providing
good intelligence, are particularly vulnerable to the
SA-2 missile. U-2s have been excluded from certain areas
heavily defended by SAMs.

2. At the present time 161 fixed SAM sites are capable
of accepting SA-2 firing units. These sites are laoczated
primarily in the Hanoi, Haiphong, Nam Dinh delta arca
and along coastal LOCs to the north and south. In addi-
tion to fixed sites the SA-2 system can be operated from
hastily prepared field sites which are difficult to
detect. A period of four to six hours is regquired to

7 IT-2
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T, (Z) COMMANRD AND CONTROL

1. Command and control has enhanced over-all
performance of the NVN Air Defense System. US airecraf:
are faced with AAA and SAM defenses as soon as they
penetrate the coast line from the east or enter *the
Red River and delta areas from the west. This indicates
coordination between radar surveillance ang weapons
systems selection and command.

2. MIG interceptors operate against US aircraft during
cloudy and clear weather and attack in a manner indica-
tive of radar vectored intercepts. Although there have
been occasions where MIGs, SAMs, and AAA were used
simultaneously, this is not the usual case. It is evi-
dent that there is an element of control exercised wherein
the air defense subsystems are coordinated in their
application against US air attacks. Presumably a central
Air Defense Headquarters is monitoring the air picture
and directing the use of various air defense weapons
systems.

G. (S) SURVIVABILITY

1. The North Vietnamese suffer from a lack of sufficient
talent in technical areas. If North Vietnam chose or
were forced to maintain its air defense system without
external materiel and technical support, system effec-
tiveness would soon be degraded.

2. On the other hand, North Vietnam is gaining daily
combat experience in air defense. Early warning radar
nets are becoming highly effective in detecting and
tracking hostile targets.

3. Multiple radar sets provide for survivability in
attacks and frequency diversification in 2 Jjamming
environment. The density of varied caliber AAA weapons
reduces the chances of suppression and provides over-
lapping envelopes of protection arcund military targets
and lines of communication.

4. Command and control of weapons and other components
within the air defense system are believed to be exercised
through a radio system probably capable of variable fre-
quency for a measure of protection against jamming. The

WPscgher
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operations.  The MIG threat makes -1t nooosnary Lo provide
CAI* aircraft which could ctherwise he uzsed {wr strike
sorties. Strike pilots have been forced to jettison
ordnance due to MIG encounters or indications of hostil
intent, and pilot attention is distracted during ordnance
delivery. New construction of fighter bases and airfield
improvements are underway. Hoa Lac Airfield near Son

Tay was photographed in March 1967 with five MIG-17s
present, thus the field is ready for at least limited
Tighter operations. Xep shows signs of becoming a pri-
mary tactical base, and Bai Thuong, near Thanh Hoa,

could soon be completed. The use of Bai Thuong would
extend fighter interceptor capability over the southern
regions of NVN land and off-shore areas and provide
coverage for Laos and the northern regions of South
Vietnam.

2. The NVN inventory of 114 jet fighters could increase.

At least 32 MIG 15/17 replacements are now ready at
Peitun/Yunnani, China. Use of MIG-21 and MIG-17 all
weather interceptors could increase the night and adverse
weather intercept capability of the NVN Air Force.

3. Aircraft of greater capability than the MIG-21 do
not seem to be required for the defensive role now
assigned to the NVN Air Force. The poor showing in com-
vat, thus far, is probably more a factor of pilot tech-
nique than aircraft capability. The speed and maneuver-
ability of the MIG-21 above 15,000 feet is comparable
to the US F-4. The SU-7 FITTER would provide more speed
and endurance; however, this alone would not give the
enemy an immediate superiority advantage. Iogistic and
technical problems would increase with the introduction
of a new generation of fighters, and pilcot upgrade
training would take considerable time.

4. The ATOLL air-to-air missile (AAM) is a copy of
the US SIDEWINDER and with proper technique should
perform comparably. The Russian ALKALI, beam rider,
AAM presently used in some model MIGs is inferior to the
US SPARROW. These Soviet missiles may not perform better
on new Soviet jets since the basic aircraft weapons
control systems are the same in the newer aircraft,.

SECRET
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thz actual passazs of aid to North Vis
ccnditions wrerein the northeast rail lines, sea lanes,
and port facilities are relatively immune from attachk,
external support to North Vietnam will prohzbly continue
to be sufficient to counter increased levels of US
activity and continue to support the general development

of the NVN.Air Defense System.

SEQGRET
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relatively small geographic area involved does not
demand radio eguipment of large size requiring mejor
power equipment. Such a radio system is extremely
difficult to destroy or render ineffective.

5. The mobility of the SA-2, and the large number
of prepared and unprepared locations from which missiles
can be fired, provides the enemy with a highly flexible,
effective air defense missile system.

6. Airfields and jet aircraft are vulnerable to
attack. However, aircraft revetments, particuiarly
covered revetments, provide protection for parked air-
craft. The abundant labor force available could make
rapid repairs to runway and airfield damage. Unhampered
resupply of MIGs and logistics support could provide
the NVN Air Force with a high degree of survivability.
This would be especially true once the MIGs have been
properly dispersed and protected by sheltered revetments.

H. (S) FOREIGN SUPPORT

1. The entire air defense system depends on foreign
support. The Soviet Union and Communist China play vital
roles not only in hardware and technical assistance but
also in providing the means and routes of import. With-
out this support North Vietnam would be unable to
adequately maintain or operate the present air defense
system for a prolonged period. The capability of North
Vietnam to expand and develop its air defense sysiem,
therefore, is primarily limited by the amount cf support
that the Soviet Union and Communist China are willing to
invest in the war.

2. The capability of the Soviet Union to supply hard-
ware and support material via overland routes to North
Vietnam is, to an extent, affected by Sino-Soviet rela-
tions and the ability and desire of North Vietnam to
"straddle the fence". .China could deny or put obstacles
in the path using the overland raill route through China.
In this event, Russia might run the risk of a US3 confron-
tation on the high seas by shipping a2ll military materiel
by sea. While the problems of Sino-Soviet relations
nave been reflected in public guarrels over rail ship-
ments, there is no evidence that they have affected
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contrniled rate of production designed for cost
ell'ectiveness could shore up the US position for

a long war and allow for quicker adaptations ic
weazpons system changes. However, in this latter
case the surge capability would be limited. His-
torically, new weapons have been mcore effective

when their surprise and shock value have been
properly exploited. If new weapons are introduced
in small quantities when large quantities are needed.
the enemy is able to adjust psychologically and to
develop countermeasures before adequate and decisive
pressure is placed upon him.

¢. The munitions requirements submitted* by
CINCPAC are considered valid. They reflect improved
estimates based on more precise data than was pre-
viously available. The M-118 is one exception
wherein the requirements seem unrealistically low.
They appear to have been developed as a compromise
between real requirements and allocations under a
strict rationing program. CINCPAC allocations¥** are
based upon the latest asset data available including
on-hand, in transit, and scheduled production infor-
matior. More detailed information is available at
Annex B to Appendix E.

3. Selected Ttems

a. All-Weather Capability

(1) The need for more capability at night and
during periods of adverse weather continues to
grow. An analysis at Annex A to Appendix E,
indicates that 66 percent more total sorties, -

* CINCPAC B000 ser 003 dated 3 Jan 67 (SECRET)
** CINCPAC 8000 ser 002133 dated 30 Dec 66 (SECRET)
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PART IIT - UNITED STATES
AIR CAPABILITY IN NORTH VIETNAM

A. ¢s) WEAPONS SYSTEMS AND MUNITIONS

1. General. The major aircraft, equipments, and
munitions used by US forces in air operations against
North Vietnam are described in detaill in Appendix E.
This section will discuss a few selected items that
are recommended for accelerated production and intro-
duction to combat, or are considered worthy of addi-
tional study. The present US capability to cope with
or selectively destroy elements of the NVN Air Defense
System has been significantly enhanced by the intro-
duction of new aircraft, weapons, munitions, and
electronic equipment not previously available. However,
improvement is needed in the ability to accurately
"locate and destroy targets in adverse weather conditions.
Equipment incorporating the technigues of Low Light
Level Television (LLLTV) and Forward Looking Infrared
(FLIR) are needed for detection, recognition, and
destruction of targets at night. Navigation systems
should be improved. Ground based radar coverage of
North Vietnam should be extended.

2. Requirements

a. The development of force levels and munitions
recuirements, and the determination of production
rates necessary to support expenditures and stock
objectives, is a complex process. Changing tech-
nology and tactics of enemy and US forces cause many
US plans to be less than optimum at the time of
execution. For this reason current rates of expen-
diture do not necessarily provide an adequate base
for determining future requirements.

b. A rapid inventory build-up would provide the
tactical commander with a volume of munitions that
he could use to pursue an aggressive campaign. How-
ever, the cost of carrying such an inventory would

' be high and there would be the risk of an obsclete
surplus as a result of tactical or technological
change. On the other hand, a continuous ang

o ssg(a'r
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as reticulated polyfoam and alternate mechanicail
flight controls, indicate great promise of reducing
alrcraft attrition and/or increasing aircrew recov-
eries., Such modifications, where feasible, should
be expedited without delay.

¢. Improved Bombing Systems. Circular error of
probabllity (CEP) for nor-nuclear ballistic ordnance
is not as small as desired. Various programs and
modifications tc existing aircraft systems are pro-
posed to remedy this situation. For example,
THUNDERSTICK II is a proposed modification to the
F-105 (with applicability to the A-7D), which should
improve visual bombing CEPs by a factor of two to
three. Further, THUNDERSTICK II would improve the
F-105 all-weather bombing capability by using a
Loran C/D receiver in conjunction with an improved .
inertial platform. The Navy has a program with
Westinghouse, to design an improved air-to-ground
aiming and bomb release computer and sight system
for the F-4. Experiments are being conducted with
a Laser system utilizing the basic principle of beam
guldance for the ordnance item, and combining Laser
ranging with LLLTV. The Naval Ordnance Test Station,
China Lake 1s testing an IR target acquisition track-
ing system combined with radar ranging. The total
effort has resulted in a better understanding of
the difficulties inherent in the design of an
extremely accurate weapon delivery system.

d. SHRIKE/Standard ABRM (Air-to-Surface Anti-
Radiation Missile). Early production models of
SHRIKE were introduced in Southeast Asia for combat
evaluation. The measurement of effectiveness was
difficult to assess because the small warhead ham-
pered visual verification of hits. There have been
indications of success as a SAM radar locator and
suppressor; eviderced by enemy changes in tactics.
SHRIKE is a populdr weapon with combat pilots and
the improved anti-radiation missile, Standard ARM,
is eagerly awaited, Standard ARM will include offset
launches to spoof the enemy, extended range, and a
superheterodyne receiver to provide increased sen-
sitivity. The proposed* phase down of SHRIKE pro-
curement for Southeast Asia from a total of 8,320

* JC5 1725/b613-5 0of 7 Mar 1967
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resulting in a 20 percen: increase in the A-6
sortie rate, can be obtained by increasing Navy
A-6 sguadron strength from 9 to 12 aircraft.
CINCPAC considers that 15 aircraft are desirable
and may prove to be even more cost effective
than the estimates indicated above. The need
for improvement in the A-6 weapon system cannot
be ignored; however, the improvement program
should not interfere with approval of the pro-
posed Navy program.*

(2) The Air Force is currently testing the
feasibility of using the RB-58, which has a night
all-weather capability, as a pathfinder and/or
attack bomber. If the tests are successful, the
RB-58 could probably be deployed before the end
of FY 67. The Air Force is also considering a
proposal to deploy a detachment of six F-111A
MK II aircraft in early FY 68. The F-111A MK IT
is designed for a night and all-weather weapon
delivery capability and high-speed penetration
at low altitudes.

b. Alrcraft Survivability. In the design of cur-
rently operational aircraft, insufficient eémphasis
was placed on survivability in an antiaircraft gun
environment. Attrition statistics clearly portray
the vulnerability of US tactical alrcraft to small
arms, automatic weapons and light AAA. The major
causes of aircraft lost to AAA have been attributed
to fire and loss of flight controls. The technology
now exists (See Annex A to Appendix E) to reduce
these causes. The feasibility and cost effectiveness
of aircraft modification, or redesign prior to pro-
duction, should be evaluated. Modifications, such

* _Navy Department PO 69
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The Joint Thizfs of Staff* recommended the [ollowing
nchedule for Standard ARM:

STANDARD ARM Jan 67 Jul 67 Dez 67 CY 67
Production ' 0 0 40 100
Desired Expenditure** 0 0 Bo*x*x  gox¥*x
Forecast Expenditure 0 o) Bo**%  gowxx

The Joint Chiefs of Staff recommended that a phase
down of SHRIKE production commence in July 1968,

with a substitution of Standard ARM, Mod 1 and Mod 2,
on a one-for-one basis. The JCS cumulative tactical
trade-off reduced the SHRIKE buy by 1,280 missiles;
replacing them by 620 Mod 1 and 660 Mod 2 Standard
ARMs (for more precise details see Standard ARM,
Annex B, Appendix E).

e. WALLEYE. (Air-to-Surface TV Guided Missile).
The WALLEYE has now been employed in North Vietnam
(seven firing in March 1967). The accuracy results
were impressive (six direct hits and one probable
hit out of seven fired) and because of previous
evaluation the level of confidence in the system is
high. As with any new weapon, procduction and delivery
should be expedited as rapidly as possible to fully
explolt its capabilities before the enemy can develop
countermeasures. CINCPAC's current estimate of
requirements 1is for an expenditure of 600 WALLEYEs
per month; however, this may be short of actual
requirements. CINCPAC should review this require-
ment. In the meantime the Navy should expedite

= JCS 1725/613-5, dated 7 March 1967.

** The Standard ARM may replace the SHRIKE on a one-
for-one basis commencing with Mod 1. The JCS paper
cited above was most specific that the first version
of Standard ARM (Mod O) was not considered a suit-
able substitute for SHRIKE.

**% This 1s an estimate based on numbers to be available.
The JCS paper did not recommend precise expenditures
by month. However, the implication was that the Mod O
version of the Standard ARM should be tested and

evalliated as quickly as possible.
SELRET
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to 7,040 units by the end of FY 68, with a comparable
one-to-one substitution of the first 300 ARM missiles,
is considered a valid initial action. The current
schedules tabulated below and on the following pages
for other munitions, are excerpts from CINCPAC
requirements* and allocations.*¥ Production schedules
have been obtained from the Assistant Secretary of
the Navy (I&L)*** and from the Program Managers in
the Navy and Air Force Systems Commands. Item units
have been indicated for three separate months (Jan-
uary, July, and December 1967) and the calendar year
totalled to illustrate the difference between desired
and forecast expenditures. For example, CINCPAC*¥*¥*
shows the following schedule:

AGM-U45 SHRIKE Jan 67 Jul 67 Dec 67 CY 67
Production 277 415 850 5,500
Desired Expenditure 600 600 600 7,200
Forecast Expenditure 265 350 355 3,825

¥ CINCPAC BO00 ser 003 dated 3 Jan 1967 (SECRET)
»* CINCPAC 8000 ser 002133 dated 30 Dec 1967 (SECRET)

*#* Memorandum by the Assistant Secretary of the Navy
(I&L), Subject: Air-to-Ground Munitions Production
Program dated 11 Jan 1967. ,

¥%** CINCPAC Requirements for the SHRIKE are stated in
Enclosure (1), CH-3, 2 Feb 1967, page 27, to CINCPAC
8000 Ser 002133, dated 30 Dec 1966.
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(2) The use of CZU-24 is severely rationed
due to the short supply. Production will not
reach the CINCPAC desired expenditure rate of
8000 bombs per month until about March 1968,
Present production is 570 per month. Production
has been accelerated tc the maximum rate with
25 ‘contractors involved. Following the approval
of additional funding, it is estimated that it
will take approximately 14 months lead time
before monthly production rates can exceed 8,000
bombs per month. A 16,000 bombs per month pro-
duction rate could be achieved in approximately
18 months from date of approval of funds.

(3) The CINCPAC requirement for 8,000 per
month does not provide for potential PRACTICE
NINE requirements or campaigns against MIG air-
fields. Efforts should be made immediately to
expand the production and loading facilities for
CBU-24/29 bombs to cover the increasing require-
ments. The CBU-29, has a distribution of random
delay fuze options. Present plans to procure
one CBU-29 to three CBU-24s,should be continued
under any expanded program. Current production/
expenditure plans are: '

CBU-24 Jan 67 Jul 67 Dec 67 CY 67

Production 520 2200 7450 32,640
Desired Expenditure 8050 8050 8050 96, 600
Forecast Expenditure 700 1475 2100 16,550

g&. BLU-31B (750 1b. Penetration Bomb/Mine with
FMU-30/B time delay pressure sensing fuze). Future
increased requirements for this weapon are supported
by the area denial concepts set forth in this study.
Possible PRACTICE NINE requirements are beling con-
sidered. CINCPAC requirements are for 1500 per month.
The BLU-31 will replace the MLU-10 on a one-for-cne
basis. The present contractor (United States Steel)
is under contract for only 200 per month. 1In view
of the CINCPAC requirement for 1500 per month, either
a2 step-up in production by the prime contractor or

IT1-8
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current production and sclect a second source
contractor as soon as possible, since the maximum
capacity (500 items per month*) of the present con-
tractor (Martin-Orlando) is below the existing
CINCPAC requirement. Current delays in WALLEYE
production are due mainly to the inability of a ,
subcontractor to mass produce a gyro, €ven though {
they had successfully supglied it oreviously in j
small quantities to the Navy Avionics TFacility, .
Tndianapolis (NAFI). By the time production pro-
blems have peen solved the second source contractor
could be ready to produce, thereby allowing a more
rapid build-up to meet an urgent requirement. Cur-
rent schedules are:

WALLEYE Jan 67 Jul 67 Dec 67 CY 67
Production 16 130 500 2800 .
Desired Expenditure 200 600 600 4800 f
Forecast Expenditure 0 221 445 2408

f. CBU-24/29. (Area Anti-Personnel/Materiel
Cluster Bom

(1) According to pilot reports the CBU-24 has
resulted in & significant reduction in flak
activity around heavily defended targets. An
analysis of tactical aircraft attrition, con-
tained at Appendix H, indicates a marked decrease
in aircraft loss rates after introduction of the
QRC-160 and CBU~24, Since these equipments were
introduced almost simultaneocusly into the Alr :
Force inventory in Southeast Asia, it 1s difficult
to quantify the exact percent reduction attributable |
to the CRBU-24, However, the current introduction ‘
of CBU-24 into Navy inventory may provide addi-
tional data on the effectiveness of this weapon
for flak suppression.

¥ AT AmmuAltion Directorate OASD (I&L) 30 Dec 1966

Q_SE_,ﬁ
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FY 68. 1In view of possible increased expenditure
requiremsnts in support of the mining concepts set
forth in this study and PRACTICE NINE, the forecast
expenditures of this weapon should also be subjected
to more thorough analysis.

k. Destructor MK-36 (Bomb/Fuze Modification). 1In
August 19060, a development effort was initiated to
provide a weapon with mine-like characteristics. The
basic weapon chosen was the MK-82 with SNAKEYE fins;
both of which are in ample supply. Procurement was
authorized for 42,375 MK-36 destructor kits for mod-
ification of the MK-82. CINCPAC* established a
requirement for 5000 units per month commencing with
mid-summer 1967. Furthermore, CINCPAC has stated
that thls requirement may be increased by a substan-
tial amount. Current production plans call for only
3600 per month after August 1967; therefore an
increase in production should be negotiated immediately.

Schedules are as follows: .

DESTRUCTOR MK-36 Jan 67 Jul 67 Dec 67 CY 67
Production 0 2150 3600 21550
Desired expenditure 0 5000 5000 30000
Forecast expenditure*¥* 0 1200 3000 12600
MK-82 Jan 67 Jul 67 Dec 67 CY 67
Production 140,000 140,000 140,000 1,680,000
Desired expend- ;

iture 92,909 96, 774 97,155 1,145,133
Forecast expend-

iture 92,206 114,054 114,435 1,M13,940

¥ CINCPAC msg R220215Z Mar 1967

*%* NIGHT SONG Study Group estimate

SECRET
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+he zelection of a second or even third source
should be authorized as soon as possible. Schedules
are as follows:

DLU-31 Jan 67 Jul 67 Dec 67 CY £7
" Production 0 200 200 2000
Desired Expenditure 1500 1500 1500 18000
~Forecast Expenditure 200% 200 200 1200

h. BLU-34B (3000 1b. demolition bomb)}. The US Air
Force has stated a requirement for a 3000 1b bomb.

. The OSD has indicated that the BLU-34 will be approved

if it is compatible with Navy tactical aircraft in
addition to Air Force aircraft., Navy qualification
is expected to take a year to complete, The current
estimate is that first delivery will be in September
1969 with a production rate of 5,000 to 12,000 per
year. Pending production of the BLU-34, existing

' M118 stocks (5,694 as of March 1967) will be rationed.

Scheduled expenditures are as follows:

- BLU-34/M118 Jan 67 Jul 67 Dec 67 CY 67
Production | 0 0 0 0

. Desired Expenditure Unknown at this time
Forecast Expenditure 268 242 216 2892

i, BLU-42 (Anti-Personnel Mine with Trip Wire
Fuze).” The BLU-42 is scheduled for combat deploy-
ment in February 1968. The procurement program calls
for 600 CBU-34/A (540 BLU-42/B mines per CBU) in
FY 67, and 2,400 CBU-34/A% in FY 68. In view of
possible increased requirements in support of the
mining concepts set forth in this study and PRACTICE
NINE, the forecast expenditures of this weapon should
be subjected to more thorough analysis.

j. BLU-45 (Anti-Vehicle Land Mine). The BLU-45
is scheduled for combat deployment in July 196&. The
Erocurement program calls for 1,100 CBU-33/A (30 BLU-
5/B mines per CBU) in FY 67 and 1,400 CBU-33/A's in

*  MLU~10
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systems. All systems now in use depend upon a
cocperative target. If no signal 1s received unnn
interrogation, the target transponder may bte
inoperative because of pilot selection or becays-
of a maifunction. The target must then be recias-
sified as unknown and investigated further; pro-
bably relying upon visual ldentification.

(2) The lack of a reliable electronic positive
identification system imposes a limitation on the
firing range of both air-to-air and surface-to-air
missiles. ¥For air-to-air missiles, a visual iden-
vification pass must be conducted inside the
maximum firing range of the missile. This results
in a loss of the element of surprise and firings
at least efficient ranges. To correct this
deficiency, one of the most promising programs
currently funded is TRISAT. This system uses a
Spectral analysis technique to detect and classify
the modulations present on the radar signal return-
ing from a specific target. These modulations
are due to machinery vibrations, airframe vibrations,
and frequency distortions caused by the rotating

- engine blades. The present state of development in
receilver systems and computers indicates that
successful development of this System is possible.
A feasibility demonstration will be completed
within the next 90 days. Another possibility may
exist in the exploitation of optical and electro-
optical techniques. These systems are limited to
day VFR operations. However, a review of the
engagements that have taken place indicates that
a day VFR system slaved to the air intercept radar
and capable of operation out to a range of 10 to
20 miles would be useful. Such Systems are being
examined and could probably be made available
within three years. Other techniques are under
development which employ such devices as stable
clocks and time differential Systems; however, they
will be "friendly only" systems which require an
operational transponder.

_‘Ecl;é/rz'r
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1. TALOS ARM (Surface-to-Surface Anti-radiation

Missil@). Tnis program offers a realistic input

to the suppression and/or destruction of the NVN

Air Defense System. There is no production auth-
orized at this time, and the first unit cannct be
delivered sooner than six months after program
approval, A decision should be made as soon as
possible to proceed with at least limitcd production.

m. Munition Dispensers. The Tactical Fighter
Dispenser Munitlions (ITFDM) is presently designed for
level flight delivery from relatively low altitude.
Although this delivery mode is satisfactory in
lightly defended areas, it is not desirable in -
high threat areas. Delivery from a higher altitude
results in an unacceptable dispersion of weapons.
Consideration should be given to developing a
cluster package similar to the SUU-30/B used with the
CBU-24, but compatible with weapons now used with
the TFDM.

n. Low Light Level Television Systems (LLLTV).
There are at least Iour dlfferent Ilyable versions
of LLLTV. There are some speed restrictions on the
present systems (in the neighborhood of 300 KIAS)
because vibrations induced at higher speeds causes
a loss of picture clarity. The equipment is heavy
(about 600 to 700 pounds) and uses an external ord-
nance stores station. Considering the annual averace
weather in Southeast Asia and reducing the usable
moonlight time appropriately, LLLTV could result in
a 20 to 25 percent increase in available time for
visual weapon delivery. LLLTV can be installed in
almost all US tactical aircraft. Action should be
taken to equip a limited number of selected aircraft
for combat evaluation.

o. Identification, Friend or Foe (IFF)

(1) Positive identification of airborne tar-
gets 1s one of the most pressing problems in air
warfare today. Systems capable of interrogating
friendly airborne targets have recently been
installed in F-4 aircraft deployed to Southeast
Asia, Other aircraft and certain surface units
can also interrogate the enemy SR0-2 and Cross-up

SELZRET
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direction for evasive action. The follow-on REAY
sysiem wiil also provide an accuracy of =+iF
in the homing mode. The ability to ext=%H+ +»
RHAW system to perform against Pan L-tand trr
(SPOON REST and FLAT FACE radars) is also being
pursued. The two shortcomings, principally range

to target and accurate frequency selectivity

(+5 mes), will not be resolved by the follow-on
system. Quick Reaction Capability contract studies
and in-house experimentation, (e.g., re-reflection
and bearing cotangent rate ) have not provided a
reliable and accurate means of determining range

to target for RHAW systems. It should be noted
that the inverse LORAN technique (TOA) has not

been exploited in the RHAW field.

n

vt
W

q. Emitter Location

(1) Tactical ELINT and passive electronic
countermeasures (PECM) collection in the NVN
environment is accomplished on an extremely
limited basis. COMMANDO LANCE, BIG EYE, BIG
LOOK, EB-66C, EA-3B, EA-1F, EA-6A, and EF-10B

~alrcraft are used to provide MIG and/or SAM
warning in supporc of strike oEerations over
North Vietnam. The RA-5C, RB-47, EA-6A, EF-10B,
TROJAN HORSE, and BLUE SPRINGS aircraft are con-
figured for ELINT and/or COMINT collection. With
the exception of BIG EYE, each of the aircraft
listed above has a capability for ELINT and/or
COMINT collection. The collective resources of
these aircraft are capable of conducting inter-
ception, location, and recording of the emitters
associated with NVN defense.

(2) Improvements are needed in the capability
to locate these emitters accurately. The spatial
degree of change between direction bearings
required to obtain an accurate radar location is
dependent upon: (a) the ground speed of the
collector aircraft; (b) the duration of signal
emission; (c) the ability to correlate bearings
emanating from the same source; (d) receiver
sensitivity and selectivity; and (e) calibration
and stable cross over of direction finding antenna
patterns. None of the collector aircraft have
the capability singly to bring together all five
major elements,

/
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p. Radar Homing and WarningrSystem {RHAW)

(1) Deployed RHAW systems in strike and attack
aircraft permit automatic detection and instan-
taneous display of the direction and relative
distance (by signal strength only) to pre-selected
threat radars which operate in L, S, C, or X-band
regions of the spectrum; throughout 360° in Air
Force aircraft and 120° of the forward hemisphere
in Navy aircraft. The APR—go now in development
will extend coverage to 360° for Navy aircraft.

- - Operational tests in Southeast Asia of RHAW
ancillary equipment (SEE-SAM) have resulted in
medifications which allow the pilot to know
whether or not he is the actual target when flying
in formation in a multiple SAM environment. These
modifications will preclude unnecessary evasive
maneuvers, deviations from course, or maneuvers
at lower altitudes where ground fire is hazardous.
RHAW systems in Southeast Asia have four serious
limitations:

(a) the 120° coverage for Navy aircraft;

(b) the inability to present an accurate
range to the target radar;

(¢} recelver techniques preclude frequency
selectivity as an accurate and reliable para-
meter for effectively resolving, in the warning
mode, one specific radar located within a high
density of similar types; and

(d) Navy systems do not incorporate the
ancillary SEE-SAM equipment to allow the pilot,
when flying in formation within a SAM environ-
ment, to know whether or not he is the specifice
target.

(2) Follow-on SEE-SAM systems will include a
quick reference display to the pilet whose aircraft
is in the center line of the main beam of the S
or C-band guidance radar. The unit will relate
the strike aircraft's actual position in relation
to the main beam, thus indicating a positive

&ﬁz -
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(3) The limitation on ground processing is due
tc wire recorders being available in the EB-66C
only, and the lack of fidelity. The EA-3B has
& multi-channel automatic tape recorder, but

Complete mission read out and plotting is accom-
blished within 12-72 hours. EA-6A/EF-10B collec-
tion data is ground processed in a GSQ-41 Read-out

month near North Vietnam requires its intelligence
data to be processed in Japan. The basic limita-
tion in ground processing is the time delay and
lack of a single central Processing center for
timely correlation analysis,

(4) The RA-5C, BLUE SPRINGS, TROJAN HORSE,
and the RB-47, have not contributed significantly
to timely tactical enemy order of battle informa-
tion primarily because of System limitations. With
the exception of BLUE SPRINGS, which is limited
by restricted receiver coverage and locaticn capa-
bility, these systems do not possess a real tlme
reporting_capability.

(5) The collection of perishable intelligence
1s aggravated by: (a) the mobility of many NVN
radars; (b) short duration emissions; (c¢) high
signal density; (d) high density of NVN radar
defense; (e) manual operation of equipment; .
(f) limited Signal handling capacity of the air-
borne receiver ang operator; (g) time consuming
alrborne signal analyzer; (h) insufficient geo-
graphical coverage; (1) insufficient collectors

period; (j) insufficient collector platforms avail-
able to Support strike with SAM/MIG warnings as
well as pure ELINT collection; (k) inability to
accomplish search of the entire operating fre-
quency of the NVN radars; and (1) excessive time

delay between actual data collection and processing.

m,ésr
ITI-16



: {
SE ET !

(2) The BIG LOOK, EA-3B and ER-66C cannot
attain the ground speed to cover the required ‘
spatial degree change when restricted to '
orbit patterns and when SAM signals are emitting i
for 15, 30, 60, or 120 seconds. This situation 1
is aggravated by the time consumed to manually '
operate airborne intercept receivers and
attempt to synchronize BRIGAND with the ground
' radar antenna rotation, while attempting cross

identification between three airborne receivers.
Correlation of bearings also requires accurate
signal analysis of each radar finger print
(e.g., PRF, PW, Sweep Rate). The concentration
and time consumed by the electronics warfare
operators to achieve these necessary objectives ]
precludes accomplishing more than recognition

and location of SAM signals in order to fulfill

their primary mission of SAM warning. The

remainder of the ELINT information 1s collected -
on wire or tape recorder for later analysis. i

(b) For the EB-66C, the actual time devoted
on station to intercept and locate the NVN air
defenses in Route Package VIB 1is negligible.
In order to resolve a family of direction bear-
ings within the proximity of the target area--
considering the EB-66C orbit distance (40 nm)
as well as 1ts ground speed--a trade-off must
be.made. The aircraft can obtain a 5-15 nm CEP .
location of the SAM or any other target radar l
after a 6-10 minute extended orbit leg, but for 1
the same period of time it would not be able to ‘
utilize its S-band jammers to counter the SAM |
threat, ;

number of jammers, the EA-3B performance and
PECM conflguration is basically the same as
the EB-66C. Therefore, approximately the same
orbit extension is required to obtain location
accuracies of 5-15 nm, providing the signal
remains up for 6 to 10 minutes.

(c) With the exception of the type and !
|
!
i
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(3) Beth equipments have provided cood protection
to the strike forccs. @QRC-160-1/ALQ-71 resources in
Southeast Asia do not permit installaticn in all Air
Force strike aircraft. In addition, to accomplish
the much needed installation c¢f the ALQ-51 in the
F-4B, aircraft provisions, beyond those currently

in effect, must be made to set up modification
lines. This may reguire a temporary reducticn in
F-4B aircraft available for combat assignment.

(4) The possibility always exists that elthev
C-band or X-band SAM systems, or both, could be
deployed to North Vietnam and could include IR
homing. Deployed active ECM systems are capable
of countering only S-band SAM and AAA radars. New
antennas are nz=eded, with a unique type of polari-
zation, IR detectors, and IR countermeasures. An
urgent requirement exists to expedite the follow-
ing programs in order to properly protect US forces
as further advanced enemy tactlics and technologies
emerge:

(a) The QRC-160-8 pod (S and C-band): to
provide higher power (300 watts in the pulsed
noise mode) and wider frequency coverage.

(b) The ALQ-81/100 (S and C-band): which
will provide deception jamm;ng.

(c) The QRC-335: a deception repeater and
fuze jammer, to counter SAM and AAA radars and
missile fuzing.

(d) The QRC-314: a missile fuze jammer to
predetonate the GUIDELINE fuze (this jammer is
presently in the test phase of development).

(e) A development effort now underway to
modify present X-band pod equipment to counter
the X-band SA-3 radar.

s, Active Electronic Countermeasures

(1) Stand-off active ECM support provides pro-
tection of the strike force; using either modulated
noise, as in the case of the EB-66B (23 jammers

SHCRET
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(6) Tactical ELINT/COMINT collection in the
VN defense environment is not timely, accurate,
or adequately representative of the actual
qualitative or quantitative NVN radar posture,
Thus perishable SIGINT data is not available to
tactical commanders for daily operational plan-
ning and/or to crews for daily pre-mission brief-
ing and formulation of a meaningful enemy order
of battle.

(7) With approval of funding and authorization
to expedite exist.ng programs, &a major improve-
ment in PECM systems can be made. A capability
for real time transmission of emitter location
and type can be incorporated in PECM/ELINT/COMINT
aircraft of both Services. Direction finding tech-
niques, such as interferometer and phase comparison
and high rate of signal recognition will permit
tactical forces to handle typical air defense
environments. Superheterodyne digital tuned
receivers, pulse deinterleaving networks and
PRF discriminators/counters, will enhance the accuracy
of signal analysis. Follow-on programs must
include the acquisition of sufficient passive ECM
platforms to provide adequate sorties for complete
geographical ccverage of the ground radar environ-
ment and effective support of tactlcal strike
forces, around the clock. The incorporation of
accurate and world-wide LORAN D and TOA will pro-
vide the degree of navigation accuracy required
for resolving radar locations within 500 feet.

r. Self-Protection

(1) QRC-160(A)-1/ALQ-71 consist of 4-75 watt
voltage tuned magnetrons housed in a pod configura-
tion. This equipment, which incorporates modulated
noise jamming techniques, operates in S-band
against the AAA and SAM radars. The QRC-160-2
pods are also employed in iimited numbers to
counter the X-band air intercept threat.

(2) The ALQ-51 is an internally mounted decep-
tion repeater. The deception techniques employed,
provide protection for single aircraft against S-band
counter-air missile and fire control radars.

-
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Jettison of stores, and Russian technical intelligence
available to North Vietnam, the following electronic
warfare equipments are presumed to have been compro-
mised:

(1) RHAW APR-23/24/25/26 and AP3-54

(2) Passive Receivers APR-9/14, ALQ-61, and
ER=-133

(3% Active Transmitters ALT-6B/13/15/16, ALG-51,
QRC-160

This information emphasizes the need for self-destruct
systems in all future electronic warfare cquipments
and those not yet deployed or operating over hostile
territory.

B. (TS) TACTICS
1. General

a. Since the beginning of US air operations over
North Vietnam, US air tactics have been evaluated
and modified to achieve what, in the light of exper-
ience and available data, appeared to afford best
strike effectiveness and least aircraft/aircrew
attrition. For example, in the beginning reliance
was placed upon low level rocket and strafing attacks
for flak suppression and destruction of soft targets.
Multiple passes at the target were often made. To
reduce the loss rates experienced when operating at
low levels within the lethal range of light AAA and
automatic weapons, strike forces raised minimum
operating altitudes and limited the number of attacr
runs on targets.

b. As the MIG threat increased. MIG CAF and escort
of strike forces became necessary. Also, the intro-
duction of the SAM missile created a requirement for
the installation of radar homing and warning (RHAW)
equipment in strike aircraft for SAM warning; the
organization of IRON HAND operations to attack SAM

" sites; and the restriction of operations within SAM
defended areas to VFR conditions. With the introduc-
tion of the QRC-160 noise jammer and the ALQ-51
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per aircraft), or deception/noise jamming by the
EA-6A. The EA-1F and EF-10B are configured with
noise jammers also. Each of these aircraft has
a capability to counter radars operating in P, S,
and X-band and also dispense chaff.

(2) Insufficient numbers of EB-66B aircraft
preclude releasing the EB-66C for tactical passive
ECM collection in the target area. The EB-66B is
not currently configured for in-flight changing
of jammer frequencies in the event the ground
radar defenses intentionally or unintentionally
shift operating frequercy. The EA-1F and EF-10B
are restricted to providing ECM support within
route packages where ground environment is com-
patible with the aircrafts' limited ECM capa-
bility. Limited resources of ECM equipments and
the absence of manual or electroniec control of
directional antennas limit active ECM effective-

. ness. In the event the C-band SA-2 or the X-band
SAM 3 system is introduced in North Vietnam, the
major US limitation would be the availability of C
and X-band active ECM equipments.

(3) The number of NVN radars has grown over the
past three years to the point that US resources
of active ECM equipment and stand-off ECM aircraft
are incapable of screening a large strike force
in Route Package VI. The present method of look-
through in the EB-66C prevents extended periods of
surveying the spectrum for holes in jamming or
obtaining bearings for accurate radar location.
A development effort is now underway to provide
a stand-off jammer operating in S and C-bands,
which will produce about 30 kilowatts/MHz of jam-
ming power to counter the S-band SA-2 systems.
This would adequately screen a strike force in a
rectangular area 80 by 30 nautical miles. An
advanced tactical electronic warfare system
(ATEWS), now under study, will be composed of jam-
mers and passive receivers will counter the entire
radar threat spectrum from early warning to term-
inal guidance radars.

t. Compromise of Eleétronic Warfare Systems. Based
on actual shoot-downs, crews captured, inadvertent
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d, Munitions Availability and Effectiveness. Efforts
to neutralize the enemy alr cerense system have been
nandicapped because the munitions which are most effec-
tive in destroying AAA, automatic weapons, SA-2 bat-
talions, and radars are scarce and because we have had
difficulty in accurately locating these defenses. The
density of automatic weapons and light AAA dictates
weapons delivery methods which permit release and
recovery above the effective range of these weapons.
Operating techniques and the use of ECM, RHAW, and IRON
HAND support have allowed the sirike force to operate
in high threat areas with minimal losses from missiles.
(See Appendix H.)

e. Constraints. Some tactics have been shaped by
restrictions against attacking MIGs on airfields, strik-
ing military installations in populated areas, and flying
in the Chinese buffer zone. CAP has been lncreased to
cope with the MIG threat. Restrictlions against attack-
ing targets in populated greas has resulted in by-passing
some key elements of the NVN air defense and LOC systems
(POL storage, port facilities, SAM support faclilltles,
command and control centers, bridges, etc.). In essence
these restraints have diluted the effectiveness of US
tactical air power and have tended to channel US air
operations into general patterns which the enemy can
more easily anticipate. ’

3, Current Tactics--Related to Defenses and Mission. The
followlng 1is a general dlscussion of tactlics now employed
by USN/USAF aircraft, categorized by mission and related to
how each is affected by the NVN Air Defense System:

a. Lightly Defended Targets Cutside of Missile
Envelope. When striking lightly defended targets,
penetrations are normally at best cruise altitude
(above 15,000'). When over these targets, bombing,
rocket, and strafing runs may be carried to low release
and firing altitudes (below 4500') to improve delivery
accuracy. Multiple runs can be made.

b. Heavily Defended Targets Outside of Missile
Envelope. Tactlcs employed against heavily delended
targets have been more restrictive. Weapons delivery
is limited primarily to steep dives (40° - 60°) with
a release altitude that permits the aircraft to bottom
out above the most effective range of automatic wea-
pons and light AAA. Normally, only one pass is made.

I3
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deception repeater, operatiﬁg altitudes within SAM
areas have been raised.

c. Other contributions to changes in tactics have
been made through the introduction of the A-6A air-
craft and the MSQ-77 ground radar control system
for nigh. and all-weather operations.

d. There are no significant differences in the
basic tactical coacepts of units of the 7th FLT and
7th AF. Most of the differences which exist are
those of basing, and routes and distances to targets.

2. Factors Shaping Tactical Operations. The continuing
evolution ©I the enemy alr defense system has been the
primary factor in determining US alr tactics. However,
the following factors, some within our control, also
have been important in shaping tactical operations:

a. Capabilities of US Tactical and Support Forces,
. With the exception of shortcomings In night and all-
' weather capabilities, US tactical aircraft and crews
have been capable of completing assigned tasks.
Though not the only degrading factor, the gradual
build-up of forces prevented the use of sufficient
mass to overwhelm enemy alr defenses at the outset,
i coincidental with the destruction of assigned tar-
gets. .

b. Electronic Countermeasures. The limited avaeil-
ability of ECM support aircralt and ECM equipment
for strike aircraft has restricted operations in
the high threat areas. The masking provided by
mountainous terraln in some areas of North Vietnam
has limited the effectiveness of ECM.

c. Weather Minimums. The combination of SAMs,
AAA, automatlic weapons and MIGs has caused the
establishment of minimum weather requirements of ten
thousand feet ceiling and five miles visibility in
SAM defended areas over North Vietnam.
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Fighter escort is provided for support aircrait
(ECM, ELINT, and recce) as required, Visual identi-
fication is required before opening fire, therefore,
tactics have been of the day visual fighter type.
Although the MIG kill ratio has been favorable and
the MIGs have been a relatively minor threat to date,
they have been responsible for complicating the pro-
blems created by enemy air defenses; by the require-
ment for support and CAP/escort aircraft, and by
causing mission aborts (ordnance Jettisoning) by US
aircraft prior to reaching targets.

g€. Armed Reconnaissance. The majority of attack
sorties flown over North Vietnam have been armed
reconnaissance:

(1) Armed reconnaissance missions are flown at
altitudes between 3000 and 5000 feet above ground
level, during daylight hours; as the best com-
promise between an acceptable degree of protection
against automatic weapons and light AAA, and accep-
table visual target acquisition. In heavily
defended areas, single-pass attacks using varied
run-in headings are employed. In lightly defended
areas, multiple passes may be made to increase
the probability of target destruction.

(2) Night armed reconnaissance attacks are con-
ducted primarily by A-4, F-4, and A-6 aircraft.
For effective attack, the a-4 and F-i require
visual acquisition and flare illumination of
targets. The A-6 is an all-weather weapons system
which does not require visual reference to targets
which present a good radar return.

(3) Efforts have been made to improve the effec-
tiveness of the night armed recce program by intro-
ducing the acquisition/control/attack concept.
Either an Army Mohawk, equipped with Moving Target
Indicator (MTI} side looking radar or a Navy RA-3p
equipped with infrared sensors is used for initial
target acquisition.
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c. Targets Within Missile Envelope. Tactics for
those targets whlch are within the SAM envelope are
essentially the same as for heavily defended targets.
The majority of units penetrate above 9,000' in
order to remain above the effective range of auto-
matic weapons and light AAA. More support aircraft
are redquired for strikes penetrating the missile

“envelope, especially those attacking targets located

north of the 20th parallel where MIGs are located.

' These additional aircraft are utilized for flak sup-

' pression, electronic warfare, escort, CAP, IRON HAND,

and search and rescue (SAR) supoort.

d. Flak Suppression. In the early months of the
war flak suppression was & costly venture in terms
of results achieved. For this reason it was reduced
to a minimum. With the advent of CBU-24 and large

- VI-fuzed low drag bombs, employment of flak suppressors
- increased., These weapons provide good area coverage

and permit higher weapon release altitudes., Some

. alrcrews interviewed stated that since flak suppres-

sion has increased AAA gunners appear to be less
aggressive,

e. Anti-SAM {(IRON HAND) Tactics. Current anti-SAM
tactics employ the SHRIKE missile system in aircraft
which precede or accompany strike aircraft to the
target area., When a SAM radar is detected by RHAW
equipment, the pllot flies a course toward the radar
until it is acquired visually or on the SHRIKE mis-
sile system. Tactics vary, depending on the location
of the target, enroute and target terrain, density
of radar activity, operational activity and tech-
niques of the target radar, and SAM evasion actions
required. SAM mobility, camouflage, and emission
control technigues make it a difficult system to
attack. The inability to accurately measure the
range to enemy radars causes some out-of-range

. SHRIKE firings.

f. Anti-MIG Tactics. The force which provides
counter-air consists primarily of Air Force F-4C
and Navy F-4B/F-8 aircraft. The fighters perform
close escort or are positioned between the known or
suspected enemy threat and friendly air operations.
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(3) Due to their limited maneuverability, which
precludes optimum SAM evasion tactics, all tactical
ECM aircraft except the Marine EA-6A stay outside
of known missile envelopes when possible.

(4) There is a valid requirement for tactical
airecraft to possess defensive ECM capabilities
adequate to counter the enemy electronic defense
environment; particularly SAM and AAA radars. For
this purpose, 7th FLT attack and reconnaissance
aircraft employ the ALQ-51 deception repeater and
7th AF tactical aircraft use QRC-160 noise jammers.
Additionally, Marine EA-6A aircraft can be employed
in formation with strike aircraft to provide close-
in tactical Jjamming.

+

Jj. Search and Rescue

(1) The Commander 7th AF 1s responsible for
SAR coordination in the Southeast Asia area of
operations and exercises operational control of
all US Air Force SAR forces. CTF-77 exercises
operational control of US Navy SAR forces. (See
Appendix G.)

(2) US Navy SAR forces are comprised primerily
of UH-2A/B and SH-3 helos, A-1 RESCAP and two DD/
DLGs located at northern and southern SAR stations.
Navy rescue operations are conducted mainly in
the Tonkin Gulf and coastal areas of North Vietnam.

(3) US Air Force SAR forces are comprised of
HH~-3E and HH-43B/F helos, UH/SA-16, HC-130P, and A-1
RESCAP aircraft. US Air Force SAR operations are
conducted over all land areas, plus HU-16 support
in the Tonkin Gulf.

(4) Navy Operating Procedures

(a) One UH-2A/B helo is embarked in each
SAR DD/DLG. These helicopters are armed,
equipped with self-sealing fuel cells and armor
plate and are on alert status 24 hours a day.

SECRET
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h. Tactical Reconnaissance. DNo significant

differences exist in the basic concept of tactics

by the tactical reconnaissance forces of the 7th

FLT and 7th AF. Specific differences which do exist
are due to approaches from land versus sea bases,
terrain, weather encountered, and varying sensor
capabilities. It is 7th FLT policy that tactical
reconnaissance alrcraft be escorted. The escort,
normally a single fighter, is for Search and Rescue
(SAR) assistance and warning against AAA threats.

Under existing 7th AF policy, tactical reconnaissance

missions in lightly defended areas are flown by

single aircraft and escort is provided only when
warranted by target defenses and/or MIG threat,

i. Electronic Warfare., There are no significant
differences 1in the basic service concepts for require-
ments and utilization of electronic warfare support
forces for elther passive ECM or active ECM. Several
types of aircraft are employed, with variations
in ECM capabilities.

_ 1) The active ECM aircraft (EB-66, EF-10,
EA-6A, and EA-1F) provide stand-off jamming in
support of attack/reccnnaissance forces. The
basic tactic is to fly an orbit/pattern along

the flight path of the strike forces, forcing
enemy defense radars to look into the active ECM
aircraft's jamming pattern to acquire targets.
The EA-6A can provide stand-off jamming or accom-
pany strike aircraft on the mission.

(2) The Navy and Air Force are provided passive
ECM support by EC-121 type (BIG LOOK) aircraft on
station over the Gulf of Tonkin. These aircraft
provide SAM and MIG alerts to tactical aircraft.
Passive ECM aircraft (EB-66C, EA-3B, EA-6A, and
EF-10B) are configured to perform electronic recon-
naissance and surveillance missions over prescribed

routes for the purpose of monitoring and updating
the electronic order of battle.
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(2) SAR operations have been degraded by the
following eaquipment and environmental factors:
(a) The limited range and endurance <f
present rescue vehicles (HH-3/SH-3) restricts
the area which can be covered.

(b) The slow speed of the rescue helicop-
ters results in excessive reaction time from
notification to pickup, reducing probability
of recovery.

(c) Available helos are vulnerable to
enemy groundfire due to the low altitude and
slow speed inherent in SAR operations. The
requirement to hover for pickup increases the
hazard.

(d) Night recovery capability is limited
due to difficulty in: :

1. low level navigation and terrain
avoidance; and

2. locating downed airmen during hours
of darkness.

(9) Future SAR operations will be enhanced
through better self-protection, extended range,
and higher speed for the helicopter. Three
M-60 miniguns are being installed in all HH-3Es.
The HH-53B, with 50 knot higher airspeed and self-
protection armament will be added to the inventory
in early FY 68. Both HH-3Es and HH-53Bs will be
capable of air refueling from the HC-130P.

(10) Development programs are underway to adapt
Low Light Level Television and/or Forward lLooking
Infrared sensors to rescue vehicles to improve
the night rescue capability.

4, Effect of Tactics on Attrition

a. In reviewing US tactliecs against the NVN Air
Defense System, an analysis of US aircraft losses
was made. To select some common base for analytic
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(b) Embarked on one of the three YANKEE

STATION CVAs is a three plane SH-34 helicopter
detachment. The SH-3A is armed, equipped with
self-sealing tanks and armor plate, and is
the primary Navy rescue vehicle used over

i North Vietnam. One SH-3A is airborne at all ;
times during daylight hours; escorted by A-1 )
RESCAP. During the hours of darkness, both i
the SH-3A and A-ls are held in a ready alert
status aboard the CVA.

(5) Air Force Operating Procedures. SAR support
aircraft are normally alirborne whenever air opera-
tions are being conducted over North Vietnam. Pre- !
designated orbit areas are established for the
HC-130Ps and HU-16s over Laos and the Gulf of !
Tonkin; these areas being dictated by target |
location. The HH-3Es normally stage into advanced :
operating bases in Laos and are committed to five
minute ground alert or to alrborne alert in per- ‘
missive areas. In addition to the normal rescue
vehicles, RESCAP aircraft (A-1Es) are placed on
alert status at Udorn.

(6) When an aircraft is shot down, the initial
SAR effort is normally accomplished by the accom-
panying strike/CAP aircraft. This consists of i
locating the downed airman and directing SAR forces
to the rescue area. Upon notification, SAR alert
forces are scrambled, if not already airborne, and ;
directed to the rescue area.

‘ (7) The success of the rescue etfort is dependent,
to a large degree, on the intensity of enemy defen-
ses and the proximity to population centers. Al-
though RESCAP and escort aircraft carrying ordnance
are usually available to suppress groundfire, the
size and slow speed of rescue aircraft, along with
the inherent requirement for low and slow flight,
make the rescue aircraft vulnerable to enemy fire.
Rescue efforts are virtually prohibited in the
heavily defended and densely populated areas of
Route Package VI. !

-l
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d. The Navy has had most of its aircraft equipped
with ALQ-51 throughout the periods compared, but hsas
not yet commenced use of CBU-24, Navy losses have
been relatively low throughout the period and have
decreased somewhat but not significantly--whereas
Alr Force over-all losses, which were relatively
high, have decreased very significantly. Target
selection, tactics, and weather are recognized as
influencing factors. Taking all this into considera-
tion, the Air Force drop in attrition is noteworthy.
Navy attrition has been:

NAVY LOSSES PER THOUSAND ATTACK SORTIES

Change Confidence

Route Package Apr-Sep 66 Oct-Feb 67 Factor Level
IT - III 2.3 1.5 Down 1.5 5%
v 1.7 3.9 Up 2.3 92%
VI 3.8 3.6 No change N/A

5. Tactics for FY 68/FY 69 and Subsequent. New or
improved equipments expected during FY 88 and subsequent
are designed to provide better self-protection against
radar directed defenses; greater stand-off capability
against certain targets; better accuracy in locating
S~band emitters; more effective radar/communications
Jamming; and increased quantities of more effective muni-
tions. New tactics, related to the employment of these
improved capabilities against the SAM/AAA/MIG environ-
ment, will evolve as follows:

a. Tactics Against the EW/GCI Systems. The NVN
Early Warning (EW) and Ground Controiled Intercept
(GCI) net provides the enemy with radar warning and
the means of effectively controlling interceptors in
a defense environment including heavy AAA and SAMs.
Loss of the radar network would significantly impair
enemy air defense operations. The technical limita-
tion to US capability to destroy radars is the
problem of detection and location. Time of Arrival
(TOA) equipment will significantly improve the pro-
blem o transmitter location, at least against S-
band radars. The variety of EW/GCI radars and their
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. effort, an attempt was made to determine the attrition

. trade-offs involved in various methods of countering

. the NVN Air Defense System. (Such analyses are
included at Appendix H.)

b. Recent attrition experience implies that a
significant advantage OV:r the enemy may have been
attained primarily by the tactical exploitation of
new electronic warfare equipments and munitions.

For Air Force attack sorties, the attrition reduction
has been as follows:

AIR FORCE LOSSES PER THOUSAND SORTTIES

Reduction Confildence
Route Package Apr-Sep 66 Oct-Feb 67 Factor Level

VI | 25.8 7.8 3.5 99. 9%
v 7.2 1.8 3.9 98 %

The reduction in Air Force attrition in Route Package
VI correlates with higher release altitudes, increased
use of ECM and an increase in the use of CBU-24 for
flak suppression. The following data summarizes
CBU-2U4 expenditures:

CBU-24 EXPENDITURES

Jul-Sep 66 - 693/3

231 per month average

Oct-Jan 67 - 1739/4 = 435 per month average

¢. With employment of the QRC-160 pod, the Air

Force has been able to fly at higher enroute altitudes
(thus avoiding AAA) which has resulted in a slightly
decreased enroute attrition rate. There has been no
increase in attrition to SAMs and no increase in SAM
effectiveness-per-engagement, despite flying at alti-
tudes more favorable to SAMs. This implies that the
QRC-160 has been =ffective in countering SAMs.
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d. Tactics Against the SAM. Loss of tracking
intormallion Ifrom The GCI net would probably deny
the DAM system its emission control (EMCON) capa-
bility and require that the acquisition radar be
utilized to a greater extent; and thus become more
vulnerable. EW/GCI sites and SAM radars which are
located by Compass Strike/EELS can be destroyed by
the Compass Strike aircraft (F-4D) or by accompanying
strike aircraft with SHRIKE/Standard ARM or rockets
and free-fall bombs. Once the sites are located,
follow-on attacks may be made by vectoring strike
aircraft to the targets with ground radar control
(M5Q-77) or airborne control radar (E-2A). The air-
borne effort will be augmented by the TALOS ARM system.

€. Tactics Against the AAA. Compass Strike/EELS
directed attacks, coupled with flak suppression
improvements associated with more accurately deliv-
ered weapons, will form the basis of the new anti-
AAA tactics. The purpose will be to deny acquisi-
tion and tracking information to radar directed
guns, thus rendering them far less efficient.

@S) COORDINATION AND CONTROL

l. General

a&. CINCPAC, as the commander of all US forces in
the Pacific area, exercises command and control of
US air operations in North Vietnam through CINCPACFLT
and CINCPACAF as Service component commanders, and
COMUSMACV as a subordinate unified commander, In
order to defline the areas of responsibility, CINCPAC
has subdivided North Vietnam into seven operating
areas called Route Packages (RP). These packages
are numbered I through V and VIA and VIB. (See Chart
at TAB C to Appendix B.)

b. Responsibility for coordination of air opera-
Tions in Route Package I is assigned to COMUSMACV;
in Route Packages II, III, IV, and VIB to CINCPACFLT;
and in Route Packages V and VIA to CINCPACAF. CINC-
PACAF has further delegated his authority to the
Commander, 7th AF. Consequently, the Commander, .
7th AF, as a subordinate commander to CINCPACAF and
the Alr Force component commander to COMUSMACV,
exercises coordinating authority for operaticns in
Route Packages I, V, and VIA.
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dispersion complicate an e1l-out attack against them
until a multi-frequency TOA capablility exists.

b. Interdiction of Lines of Communication. Some
of the weapons and weapon Systems That may 1lncrease
US air interdiction effectiveness beyond FY 68 are
the A-7 and F-111A aircraft, the MiQ-77, and aerial-
delivered mines. Employment of the F-111A in CY 69
and installation of the MSQ-77 in northern Laos,
when used in conjunction with active ECM, will
enhance US all-weather strike and interdiction capa-
bility in North Vietnam. perial-delivered anti-vehicle
land mines will enhance the means of restricting
enemy logistic movements without the attendant attri-
tion associated with the interdiction of bridges and
other heavily defended LOC links.

c. Tactics Against the MIG. The introduction of
new US equipmen%s and improved coordination/control
‘procedures should increase US tactical superiority
over the NVN MIG force. Anti-SAM ECM equipment will
allow CAP aircraft to operate effectively at alti-
tudes above most conventional AAA weapons; and ATM-4
(F-4D) and AIM-TF (F-4J) air-to-air missiles will
improve US effectliveness in air-to-air engagements.
The F-4E, with its internally mounted gun, will also
'enhance future air-to-air effectlveness. Alr-to-air
“identification systems (TEASER/TRISAT) will afford
- positive identification of enemy aircraft and allow
‘a change in Rules of Engagement to permit firing
without visual identification. The most promising

. means of improving the MIG kill ratio stems from
' the fusion of all available intelligence data and
 introduction of these data in real-time form into
a coordinated information network. The level of
" success of future alr-to-air operations will depend
| upon the degree to which the critical elements
{aircraft and weapon capability, current intelligence,
' positive control and coordination, flexibility of
" operations, and security) can be combined.
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. Marine Corps .Procedures. Current Marine air
operatlicns 1n Soutreast Asla are conducted primarily
in support of III Marine Amphibious Force (II1I MAF)
ground operations in South Vietnam. The Commanding
General, IITI MAF also makes available to COMUSMACV
those Marine air assets not required to support III MAF
ground operations. Such forces are included in the
7th AF dally frag order for Route Package I. By special
agreement, certain Marine alr assets, such as EW, ECM
and tanker aircraft, are also provided for the support
of 7th AF and/or CTF-77 operations in North Vietnam.
When Marine air units cperate in support of other than
Marine ground forces they operate according to current
7th AF or TF-77 procedures; depending upon the type of
support provided. As a result of an asgreement between
the Commanding General, lst MAW and the Commander, 7th
AF, targets in Route Package I, near the DMZ, which
may directly affect ground actions in that area, are
.authorized for attack by Marine air units on short
notlce, without prior scheduling, provided that the
7th AF Command Post is notified prior to mission execu-
tion.

5. Control Procedures

a. Control procedures for US air operations in
North Vietnam are almost identical for all of the
participating Services. These procedures consist
of target selection by operations and/or intelligence
personnel; assignment of a target or target area,
(i.e., recce) to a particular crew or crews; a pre-
mission brief on the target or target area, includ-
ing available intelligence; and the crew(s) perform-
ing the mission as briefed. MIG, SAM and CHICOM
border warnings are provided to mission aircraft.
Strike aircraft can be dilverted, after launch, to
an alternate target area in the event target change
is desired.

b. Fusion of Intelligence

(1) The ability to exercise control of US
alrcraft over North Vietnam depends on the fusion
of various sorts cof information. Information
derived from air and surface radars, combined
with special intelligence, when correlated with

i
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~. Coordinating authority for those areas assigned

|

|
te CINCPACFLT has been further delegated to CTF-77 f
through the Commander, 7th FLT.

- 4. Coordination and control of all US air opera- ,
tions in North Vietnam is effected through a joint !
agreement between the Commander, 7th AF and CTF-77.
Continuing coordination and improvement in procedures
is achieved through a joint 7th AF and TF-77 coordi-
nating committee which meets monthly or as necessary.

e. Coordination of Marine Corps air operations in :
North Vietnam is effected through a joint agreement |
between the Commander, 7th AF and the Commanding i
General, First Marine Aircraft Wing (1st MAW).

2. Navy Procedures. The targeting concept for inter-
diction in the Navy arecas of responsibility 1is developed
and promulgated by CTF-77. Route Packages II, III, and
IV have been subdivided further into six East-West
sectors. Each of the three attack carriers at YANKEE
STATION is assigned two of these sectors, one to the
north and one to the south. Each Carrier Task Group
Commander is responsible for the conduct of operations
in his assigned sectors. He selects his interdiction
targets based on the over-all targeting concept estab-
lished by CTF-77 and issues a daily air plan for his !
carrier, assigning primary and secondary/divert targets !
to individual crews.

3. Air Force Procedures. All control of US Alr
Force TIight operations in North Vietnam 1s centralized '
in the Commander, Tth AF at Tan Son Nhut Air Base,
Saigon. A detailed 7th AF frag order is issued daily
assigning alrcraft to targets, specifying routes, time
over target, tanker rendezvous, and ordnance. Primary,
secondary, and, sometimes, tertiary targets are assigned.
7inal target assignments and =2xecute crders are directed
by.the 7th AF Command Post, Salgon. Provision is made
for flight leaders to divert to alternate assigned
targets in the event the flights are unable to strike
assigned targets. Frag orders are transmitted by secure
teletype to all opersting units at bases in South Viet-
nam and Thailand. Changes to the frag orders are trans- J
mitted by teletype or, if time does not permit, by
telephone.
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(5) The Tactical Data Communications- Center
of the MTDS is the place at which the interface
between BUIC II and MTDS/NTDS will be accomplish~d,
There are significant decisions that remain to
be made in order to develop the automated data
interface. Not the leest of th=se decisions is
program specification. A draft plan prepared
for the US Air Force by MITRE Corporation is now
in circulation amecng the Services and NSA for
concurrence. When a plan has been agreed upon,
the following must be accomplished: statement
of work, development of specifications for equip-
ment interface, software and over-all test; system
test, Iintegration and check out planning; and,
award of contracts as necessary.

(6) Project IRONHORSE is scheduled to provide
digitized data by September 1967. If MTDS is in
place near Monkey Mountain at that time, such
data can be accepted by MIDS and NTDS. Meeting
the scheduled completion date of second quarter
FY 68 for interface of BUIC II with the rest of
the system will require taking full advantage of
previous experiences in the field, as well as a
fully integrated effort by all agencies concerned.

(7) It should be re-emphasized that the netted
semi-automated data systems will provide only a
more rapid means for the fusion and display of
intelllgence and operations data to the operational
commanders. In itself, the system does not add
to sensor or routine communications capability.

¢. Communications

(1) The communications equipments and nets
employed in coordination and control of US air
operations are radio voice or teletype channels
in the HF and UHF frequency bands. Compatible
equipment links are operative between all US
elements in the area. The combat areas in North
Vietnam are normally beyond direct UHF range.
Therefore, UHF communications require the use of
radio relay aircraft or MIDDLEMAN. Air Force
relay aircraft now retransmit on only two channels,
one of which is Guard Channel. By the end of FY 67,

*sé:nz'r
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known IS flight routes, permits moderately accurate
rlight following of US flights in North Vietnam

and often provides positive identification of

enemy alircraft. The key element of the current
capability is special intelligence.

(2) Since special Intelligence 1s sensitive
and perishable there have been problems 1n using
such intelligence in a timely manner. At present,
the steps in the exchange of special intelligence
are performed manually and the process is relatively
slow. Therefore, emphasis is placed on distribu-
tion of that information required for the defense
of US forces.

(3) The fusion of all elements of intelligence
has a significant impact on both defensive and
offensive US air operations in MNorth Vietnam.
Excellent results are being obtained by the use
of this data in tactical defense. However, there
is a potential‘use for this data for offensive
purposes which has not been realized to date.

(4) IRONHORSE is a project to provide digitized
data derived from special intelligence sources for
use in semi-automatic data systems. It 1s scheduled
to be installed at Danang, and to be operational
in September 1967. The Navy Tactical Data System
(NTDS) will be able to use the digitized data
provided by IRONHORSE when the Marlne Tactical Data
System (MTDS) installation on Monkey Mountain (Hill
6%7), Danang, is completed. NTDS/MTDS are com-
patible systems. The Tactical Data Control Center
(TDCC) of the MTDS will accept the data from IRON-
HORSE and relay it for display throughout the
NTDS/MTDS systems in the area. Additionally, the
US Air Force is installing a semi-automatic data
system on Monkey Mountain and at Udorn, Thalland.
The Air Force will initially utilize IRONHORSE
data through manual inputs. To achieve maximum
correlation of the IRONHORSE data and other intel-
ligence and operational data, it is necessary that
the semi-automatic systems be netted into one
compatible system. The candidate systems to be
netted are BUIC II and NTDS/MTDS with IRONHORSE
data injected. If the candidate systems are to
be netted, development of an automated data inter-
face between BUIC II and NTDS/MTDS will need to be

| accomplished.
&5@
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A, (‘b) GEUNERAL. The purpose of this discussion is to
develcp the courses of action which are open 1o the United
States in air operations over North Vietnam, It will first
address the major factors that have dictated the manner in
which US air operations have been conducted, Second, it
will outline, by functiocnal area, other factors related to
US air operations. Finally, it will discuss alternative
courses of action for obtaining US military objectives in
North Vietnam.

PART IV - DISCUSSION

3. (#5) FACTORS LEADING TO THE PRESENT SITUATION

1. US Objectives, Folicy, and Major Operational Factors

a. The objective of the US air campaign in North
Vietnam has been to apply steadily increasing pressure
in order to cause Hanoi to cease its aggression in
South Vietnam, and to meke continued suppert of the Viet
Cong insurgency as difficult and costly as possible.

©. Since the start of ROLLING THUNDER operations in
March 1965, the application of air effort against North
Vietnam has been guided by a policy of gradually
increasing pressure. (A digest of concepts and recom-
mendations of the Joint Chiefs of Staff regarding air
operations in North Vietnam is included in Appendix C.)
During this period the United States doubled its tactical
air forces in the area. During the same period North
Vietnam air defense forces more than quadrupled.

c. In CY 66 US tactical air forces flew 106,461
sorties and dropped 129,496 tons of bombs in North
Vietnam. Approximately 80 percent of these sorties
were in armed reconnaissance flights along roads, rail-
roads, fords, bridges and trails in the countryside.
These attacks have forced North Vietnam to divert about
3CC,000 personnel into additional logistic efforts and
bPassive air defense measures and have significantliy
impeded the movement of men and material into Scuth
Vietnam. However, this effort has not been sufficient
to cause North Vietnam to stop its aggression in South
Vietnam. Further the pace of US attacks has not
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this capability will be doubled to four channels.
Navy MIDDLEMAN aircraf't relay a singlie UHF fre-
quency. _
(2) Increasing use is being made of secure
chann=ls for voice and teletype. The Yo{-¢5,
a secure voice equipment small enough or use
in tactical aircraft, has been developed and
installation in tactical aircraft will be accom-
plished during FY 68. Ky-8 equipment currently
installed in the larger support aircraft (BIG
100K, BIG EYE, COMMANDO LANCE) now provides a
limited exchange of Information, on & secure
basis, with ground/sea control agenciles, e.g.
MOTEL and PIRAZ.

e
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statistically significant drop in US aircraft losses.
However, since ithe techneclogical base of Forth
Vietnam extends tc the Soviet Union, it must be antic-
ipated that current US innovations will be countered
and the recent favorable trend may be only Temporary.

C. (’S) OTHER FACTORS RELATED TO US AIR OPERATIONS IN
NORTH VIETNAM

1. US Intelligence

a. Although many components of the NVN Air Defencsa
System have been located and ldentified in suitable
detail to allow analysis and targeting, there are st:11
some gaps in the intelligence that 1s available. The
majority of radars detected have not been correlated
with photography and targeting information is lacking
on certain intermediate filter centers in the early
warning network. The mobility of radar, AAA and SAMs
has further complicated the problem,

b. Very little 1s known precisely concerning details
of importation of war material. US intelligence sources
have been unable to establish the relative proportion of
war materials brought in by land or sea; however, they
have determined that all North Vietnamese weapons and
munitions are imported. It is estimated that Z2G,C00
tons of air defense muntions were used in 1966.

2. US Tactics

a. The tactics employed by US air forces have con-
stantly changed in response to enemy actions and
improvements in US equipment and knowledge. The growth
and effectiveness of enemy antiaircraft weapons have
reguired abandonment of some tactics and weapons. Enemy
fighter aircraft have also forced changes in tactics
that result in less efficient use of strike aircraft,

b. There are no significant differences in the
tactics of the Navy and Air Force other than those
occasioned by different base locations and some minor
differences required in exploiting features of dis-
similar electronic warfare equipments. A detailed
discussion of tactics is included at Appendix F.

SEQRE
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p;eventad Worth Vietnam from imporiing and puliing
together a formidable air defense system, COoONsSTruciing
multiple lines of communication and creating & verizable
warehcuse of vital military supplies throughout the
llorth Vietnam panhandle.

2. NVN Objectives, Policy and Air Defense Forces

a. Prevention of effective US air opzrations over
North Vietnam is an obvious major objective of North
Vietnam. In pursult of this objective North Vietnam
has improved its air cefenses by continual lmports of
Russian and Communist Chinese weapons. To a degree they
Have maintained their freedom to do soO by propaganda
and political pressures on the United States.

| b. The fact that the North Vietnam Alr Defense System
is tetally dependent on outside sources of supply is its
greatest weakness. The continued access of the enemy to
outside weapons and munitions i1s not dependent upcn his

military capabilities, but rather upon the sufferance of
the United States. As long as this situatlon continues,
the enemy will retain an effective source of new weapons
and resupply. Conversely, if it is decided to deny him

access to outside weapons and munitions, US tactical air
forces presently in Southeast Asia can reduce support to
the point that the enemy air defense is neutralized.

| ¢. The North Vietnam Air Defense System has been a
‘dynamic and constantly growing organization. From March
‘1965 to March 1967 the growth in guns (1400 to 6100),
radar (50 to 450) and jet fighters (30 to 112) has been
impressive. With open ports and railroads, the growth
of the NVN Air Defense System has been limited only by
‘training and the type and amount of weapons its allies
‘have made available.

i d. Technical achievements have been noteworthy. They
‘have included the first combat use of surface-to-air
'missiles; introduction of modern fighter aircraft; use

' of radar-directed guns; and radar emission contrel.

. e. A combination of tactics, munitions and electronic
warfare equipment has permitted satisfactory counteraction
| by US tactical aviation. This has resulted in a recent

|
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b. The growing intensiiy of enemy air defenses and
the requirement for weapon delivery accuraczy interact
to require new conventional weapons capable of being
delivered with high accuracy from outside the envelope
of target defenses. Improved interdiction weapons,
designed to increase or prolong the damaging effects
of attacks on bridges, roads, rallroads, and waterways
are also required. Stocks of the most effective muni-
tions have not been available in suficient quantities
to permit tactical exploitation or to accommodate
changes in enemy defenses and tactics. A detailed dis-

cussion of weapons and munitions is included at Appendix
I

pAry)

5. Effect of Weather on US Air Operations

a. During the northeast monsoon--from November
until the latter part of March--weather conditions in
the Hanoi and Haiphong areas are poor, Throughout this
period, enemy air defenses, weather and LACK OF SUFFICIENT
ALL WEATHER STRIKE AIRCRAFT have combined to reduce air
cperations markedly in the heavily defended route
packages.

b. The northeast monsoon and the shortage of all
weather attack systems have caused reduced scheduling;
ineffective interdiction of LOCs, increased weather
cancellations; and increased diversions from primary
targets to targets of lesser importance in North Vietnam
or to targets in Laos or South Vietnam.

6. Coordination and Control of US Air Operations

&. The coordination and control procedures in
existence between 7th AF and TF77 have evolved during
the course of the war and are fully adequate to support
current and projected operations. A practical degree
of control and advisory service to US aircraft operating
over the Gulf of Tonkin and North Vietnam has been
achieved. The use of separate geographic areas of
primary responsibility affords a measure of pilot famil-
iarity with terrain, targets, weather and antiaircraft
order of battle that would otherwise be unobtainable.
This familiarity has contributed to effectiveness and
reduced attrition. Procedures are in effect to

&274_* -5
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., It iz pozsible that at some future point,
analysis will indicate that an alr campaign againci
the 1IVll Air Defense System, or against some segment
of 'it, would be logical. This might occur if US lous
rates climb while at the same time improved weapcns
systems perm’t effective suppression of enemy air
defenses in an anti-antiair campaign. It has been
established that these conditions do not exist now.
With unlimited enemy resupply, it is unlikely that
there could ever be a point where analysis will show
that an anti-antiair campaign would be sound, tactically
or' economically.

3..US Aircraft Attrition. US aircraft loss rates have
declined during the past eight months. This is apparently
due to the use of improved US electronic warfare eguipments,
flak suppression munitions, and tactics. The monthly loss
rate in North Vietnam has decreased from a high of .27 per-
cent per sortie in July 1966 to .07 percent per sortie in
February 1967. A more significant indicator is the decline
of losses in the intensively defended area of Route Package
VI, from a rate of 1.65 percent per sortie in July 1966 to
a2 low of .30 in February 1967. The reasons for the decline
in attrition rate of recent months cannot be accurately
defined and the extent to which the decline will continue
is urnknown. For planning it should be assumed that the
downward trend in attrition is temporary. If the enemy
employs weapons such as heat-seeking missiles, Improved
SAM systems, AAA with proximity fuzes, or more effective
ECCM, attrition will increase. A detailed analysls of
aircraft losses 1s included at Appendix H.

4, US Air Munitions

. a. On the whole, the United States has had adequate
gross tonnages of air munitions in the field. However,
there have been deficiencies in the amounts of most
effective weapons for specific tasks. This has resulted
in some forced substitution. The optimum tonnage of
munitions in Southeast Asia has been set at 135,000 tons.
on 1 March 1967, some 210,000 tons were on the way or

in Southeast Asia. Despite this overage in total muni-
tions, there are still shortages in some of the weapons
that are most effective in suppressing enemy air

defenses and interdicting lines of communications.

.
'
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decigned Lo improve weapons systems, munitions, intelli-

rence, communicatlions, sensors, etc., is required.

1. The first of these alternatives is to attack compl
snemy target systems including the logistic routes utiliizing
the deep water ports. Inherent in this alternative is the
requirement for increasing the scope of operations in North
Vietnam. To pursue this alternative as a course of acticn,
it will be necessary to overcome or minimize the political
impact of increasing targeting authority. Increased
operations should permit a campaign against all the means
of Importing war materials into North Vietnam and against
the remaining important military and war supporting targsats,
This is by far the most efficient method of applying mii:-
tary pressure on the enemy and of decreasing the total costs
of US operations. Closure of these routes would, for the
first time, make it militarily profitable and sound to

close the roads and railroads to China. The enemy, with

-

.his access to outside aid drastically reduced, would be

unable to import POL, trucks, building material and muni-
tions necessary to support his forces and the flow of men
and material into South Vietnam. This course of action
would weaken and eventually neutralize the NVN Air Defense
System. It would permit an intensive and effective air
campaign that could have a major psychological and mili-
tary impact. Effective closure of enemy access to Russian
and Communist Chinese weapons and munitions would have two
impeortant additional effects: First, foreclosure of the
ability of the Soviet Union to increase the technological
tarability of the NVN Air Defense System. Second, the
imponderables relative to the will of North Vietnam to
continue the conflict would be simplified. The enemy could
be deprived of the means to continue effective oppositicon
to US objectives. His will to continue would become lers
of a factor. 1In this situation, the termination of
effective operations in South Vietnam, whether or not
negotiated, would occur. This course of action offers the
greatest probability of favorable decision in FY 68 and
should be commenced at the earliest opportunity consistent
with satisfactory weather conditions and adequate stocks
of equipment and munitions.

2. The second alternative is to maintain present target
authority and constraints while increasing the effectiveness
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ifacilitate the diversion of aircraft as necessary
between areas of responsibility of the Navy and Air
Forcs. Further, the system of coordination in use
‘has demonstrated a degree of flexibility, tactical
'versatility and responsiveness which, if centralized,
‘would be difficult to'retain.

| .

! b. The currently p:ogrammed netting of the tactical
data systems will provide a more rapid means for the
;fusion and display of intelligence and operational
.data to the various operational commanders. The system
‘will not add new information; however, it will make
information available sooner. The major problem in
‘netting the systems is in developing proper interfaces
to make the systems compatible. An interface has been
‘developed between NTDS. and MTDS. Development of the
.interface between BUIC II and MTDS/NTDS, if required,
~remains to be accomplished. .

c. Available sensors have been employed, largely, to
- support effective SAM and MIG warning and border
.violations systems. US forces have yet to make more
‘than token use of the products of these sensors, fuzed
~with all source intelligence, in support of quick
‘reaction offensive operations. There is a real poten-
tial in this area for probing the enemy's vulnerabilities
and in limiting his use of radars and operation of
training flights. Projected reaction operations require
fuzed elements of COMINT, ELINT and all source intelli-
gence; useable, fast and secure communications; and
~suitable strike assets. These requirements are
‘currently at hand to a degree that modest operations,
at least, could begin now. A further element of
-coordination and control that has not been exploited
'is the use of Special Intelligence (SI) with other
-sensor products, for surface-to-air missile operations
against airborne enemy fighters.

D. ) ALTERNATIVE COURSES OF ACTION. The investigations
of s study effort iIndicate two principal courses of
action. (The theoretic alternative of halting air opera-
tions over North Vietnam is clearly unacceptable from any
viewpoint. A further alternative, an anti-antiair campaign,
is anclllary to basic issues and is discussed under section
C.) With either of the alternatives, continuation, initia-
tion or expansion of actions defined in this report and
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PART V - CONCLUSIONS AND RECOMMENDATIONS

A. (§5) CONCLUSIONS

1. North Vietnam has developed a formidable air
defense system that has greatly complicated the US air
campaign against North Vietnam.

2. The NVN Air Defense System is capable of readily
incorporating and effectively employing further quali-
tative and quantitative improvements.

3. The NVN Air Defense System is entirely dependent
upon external sources of resupply.

.4, Complete intelligence is not available regarding
the amount and means of importation, or whether large
central areas or depots exist for the storage and main-
tenance of air defense materials.

5. The authorized scope of air operations thus far
has not been sufficient to deny the enemy access to
externally supplied war material or to prevent the

continuing growth of his lines of communication and air
defenses. '

6. Since May 1966, US aircraft attrition rates in
North Vietnam have steadily decreased. TFor Planning
purposes it should be assumed that this trend is tempo-
rary.

7. A conclusive campaign against the entire air
defense system is not feasible at this time because US
forces do not possess the non-nuclear weapons systems
and munitions to conduct a successful campaign, or the
authority to effectively impede the flow of supplies
from external sources. All SAMs cannot be eliminated
because of the inability to locate them accurately.

AAA guns, communications facilities, and radars are too
difficult to locate and too numerous to be eliminated.

US forces do possess the equipment necessary to elimina<e

the MIG threat.

‘..ESSEQEET'
V-1



ECRET

ol thne S air uperations by technological improvements

and more =ffeciive use of existing eguipmenie. This

cource of action would reguire no new political decisions.
However, it is complicated by the demonstrated ability of
North Vietnam :to make force build-ups and weapons improve-
ments at a rate equal to or exceeding those of the United
States. The ability of the enemy to do this is based on
the 1imits of Soviet technology, the willingness of the
Soviet Union and Communist China to provide such support,
and the capability of the enemy to move weapons, munitions,
and advisory personnel into position. If past US policies
continue, the enemy will apparently retain these requisites
to continue matching or surpassing US improvements. There-
fore, the attainment of US military objectives by improved
weapons and procedures requires that such imprcvements have
a sufficient margin of superiority and quickness of effect
to succeed before the Soviet Union and Communist China can
react with countering force build-ups and/or improved
technology. The difficulty of achieving the required
margin of forces and technical superiority over the enemy
is illustrated by the inability of the United States to
achieve this margin during the past two years. Conse-
quently, this course entails a major scientific and pro-
duction effort, and increased force requirements; followed
by a surge of effort, in order to achieve US objectives

in Merth Vietnam before the Soviet Union and Communist
China can effectively react. Additionally, if the
opponents did successfully counter, the air war would
thereafter be conducted at a higher level of technologi-
cal .conflict and attrition. This alternative offers little
hope of achieving aa early decision and would very probably
require operations for an indefinite period beyond FY 68.

SEURET
l_i Iv_8




‘lllSE;éET

15. Coordination and control p}ocedures ares adequate
to support present air operations and are sufficiently
flexible to accommodate to expanded operations.

16. US capability to fuse all elements of intelligence
for tactical exploitation can and should be improved.

17. Netting of the semi-automated data systems. cur-
rently available in or programmed for Southeast Asia,
will improve the support provided to US aircraft opera-
ting over North Vietnam through more timely fusion and
display of tactical intelligence and operational data
at major control activities.

18. There are currently no major differences in the
tactical air problems of 7th AF and 7th FLT except
those associated with bases, distances, and routes to
the targets.

19. Current delivery tactics of the US Navy and US
Alr Force are basically the same.

SECRET
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‘£, There i3 a scarcity and consequently restrictive
rationing of the most effective weapons and fuzes nesided
to.suppress enemy guns and surface-to-air missiles,

There is a lack of improved mines, bombs, and fuzes tc
prolong the damaging effects of attacks on bridges, rcads,
railrcads, and waterways.

9. US forces do not possess the non-nuclear weapons
systems and munitions required to successfully interdict
the NVN logistiecs system during prolonged periods of
adverse weather. Furthker improvement and expansion is
required in night and all-weather attack capability.

10. In late March, the transition to the southwest
monsoon should bring six months of relatively good wea-
ther. Although they will be short of the most effective
weapons systems and munitions, US forces will have
enough substitute systems and munitions to impede the
importation of air defense material into North Vietnam
during the forthcoming good weather period. This can be
done while continuing to impede the flow of material to
the south,

11l. Improved electronic, infrared and visible light
systems are needed to locate, in near real time, enemy
radar, antiaircraft weapons, surface vehicles, and ship-
ping with accuracies sufficient for effective attacks.

- 12. As the enemy's passive .and active air defenses
improve, free fall bombs and unguided rockets become
progressively less efficient against pinpoint targets.

A new family of non-nuclear munitions is required. They
should be capable of accurate delivery from outside the
envelope of the target's defenses,

13. A need exists for a high-speed armed VTOL aircraft
with sufficient range, endurance, and payload capacity
to effectively accomplish the SAR mission in enemy areas.

14. Special intelligence now available to 7th AF and
CTF 77, when used in conjunction with other intelligence,
can provide assurance that vioclations of Chinese air
space can be avoided. The same intelligence has an
unexploited potential for use in support of expanded
operations against the NVN Air Defense System.

|
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¢. All thermal power planﬁs and other war
supporting industrial complexes.

d. NVN aircraft (airborne or not), and airfielg
facilities.

€. Lines of communication within North Vietnam.
Continue air interdiction (including aerial mining
of coastal and inland waterways) and naval gunfire.

OTHER RECOMMENDATIONS

C. (ffs) INTELLIGENCE

3. That improved equipment and procedures he

developed to provide tactical intelligence of a DIA
perishable nature to users on a real time or CINCPAC
near real time basis. That more detailed infor- NSA

mation be obtained on the import, routing, and
storage of military material. That improved
procedures be developed to identify and locate
radar sites, filter centers, and SAM support
facilities. That a coordinating group be estab-

" lished to collate special intelligence and opera-

tional intelligence in order to better evaluate
the effectiveness of US and NVN tactics.

D. (#) SPECIAL INTELLIGENCE

4, That the acquisition and installation of  [CINCPAC]
additional communications required for the rapid - —

reporting and use of available special intelligence
be expedited. These communications include:

a. A second KY 8 circuit between the 6924th
Security Squadron at Danang and the TACC(HS).

b. KY 8 communications between the BIG LOOK/

COMMANDO LANCE aircraft and the TACC(NS) and PIRAZ
ship.

ECRET
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i RECOMMENDATIONS *

|
E. yls) PRINCIPAL RECOMMENDATIONS .

1. That a broad air campaign against North | CINCPAC
Vietnam bte started now with four basic objec- JCS

tives: L_OSD
j a. To reduce to the lowest practicable degree
the fiow of impor=s into North Vietnam.

b. To continue to reduce to the lowest practicable
degree the flow of military supplies to South Vietnam.

c. To destroy the remaining NVN military targets
and war supporting industrial sites.

f d. To produce an impact, by the accumulative
effect of la, b, and c, that will reduce the will
of the North Vietnamese government to continue to
wage war.

2. That the targeting plan for this campaign include
all targets of military value except the populatio
itself, The following should be included among itZ[E&NCPAq:]
first priority targets:

i a. Deep water ports.
! The alternative means of impeding the flow of
. supplies through the port complexes are:

(1) A naval blockade of the Gulf of Tonkin.

(2) Mining or blocking channels approaching
. deep water ports plus attack on the off-loading
| and immediate distribution areas.

: (3) Attack on the off-loading and immediate
distribution areas.
1

b. Northeast and northwest rail lines.

1
'

¥ Where appropriate, the agency or agencies having

| primary cognizance of the subject is indicated.
S ET
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c. Equipping selected aircraft with Low Light
Level Television (LLLTV) and Forward Looking
Infrared (FLIR) sensor/weapons systems now.

d. Increasing the Navy A-6 force level by 33
percent now; and review the program to assess
requirements for further expansion.

e. Expediting installation of an MSQ-77 system
at Site 85 in Laos.

f. Expediting the development and testing of
modifications to existing bomb delivery systems.

g. Emphasizing night and all-weather strike
capability in a larger percentage of future weapons
systems.

11. That corrective action be taken, through modi- J—
fication and redesign programs to reduce the vulnera- 'SERVICéE]
bility of US tactical aircraft to hits from small arms '— —
fire and ARA fragments. Possible modifications include:

a. Reticulated foam in fuel tanks.
b. Self-sealing fuel tanks.

c. Alternate flight controls; with emphasis on
mechanical back-up.

d. Selective armor plating.
e. Fire suppressant system.

f. Smoke suppressant systems.

&%1
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¢. Planning te assure tha+t ET-121¥ "RIVET TOP"

" alireralt have KY 8 communications with TACC(1ID)
and the PIRAZ chip.

d. Provision to TF-77 of the rapid., secure
' communications reguired to effectively net the
units afloat into a homogenous special intelligence

collection and reporting unit.

e, Provision of KC 135 "LUZON" radio relay air-
ceraft with the capacity to relay four, or more,
channels of discreet frequency communications.

! 5. That 24-hour coverage of special intelligence|CINCPAC
be provided by on-station aircraft, rather than the NSA
daylight to dark coverage which now exists. -—

6. That NSA Project "YOGI BEAR" be fully sup-  |CINCPAC |
- ported. L -1

| 7. That the TACC(NS) be authorized to receive [ Nsa ] |
and use, in a non-SI area, appropriately sanitized |CINCPAC §
special inteélligence. This is now being done in

the Combat Information Centers aboard TF-T77 ships.

B. That the use of SAR DD/PIRAZ ships to perform | CINCPAC ‘
certain special intelligence collection be eval- NSA

uated (See.Annex F to Appendix J). — |
. 9, That the use of technical research ships —EINCPAE—“‘
for special intelligence collection in the northern L_-NSA }

Tonkin Gulf be evaluated (See Annex G to Appendix J)=-

E. (§S) STRIKE CAPABILITY |

— !
. 10. That the strike capability of US forces be DZD
improved by: JCS
! CINCPAC
a. Using Marine Corps A-6A aircraft in an SERVICEE |
expanded role in North Vietnam. — ‘

b. Deploying, as an interim measure, the RE-5T
as a pathfinder and attack bomber--if current tests
! prove such employment feasible.

i SEéET B
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The current trend should be continued to develop
a4 basic munition capable of variocus modes of delivervy.
'vsing, and composition. Munitions delivered by
dispensers should be capable of delivery at various
altltudes with several fuzing and bomblet options.
Bomb and fuzing options should be selectable from
the cockpit. The availability of area denial weapons
for use in mixed strike loads should be increased
to deny the enemy access to areas US forces have
attacked.

G. (f5) ELECTRONIC SYSTEMS

14. The following electronic warfare and related SERVICES
programs should be accomplished in Fiscal Years 0SD
1967 - 1968: CINCPAC

a. Initiate a priority program for long lead-
time production items to equip 25 percent of
the F-4D aircraft with TOA and a 1ike percentage
of the Navy attack aircraft with EELS.

b. Provide EA-3B data readout Technical Electronic
Warfare Support (TEWS) equipment to PACFLT carriers.

c. Assign the highest priority to the installation
of Radar Homing and Warning (RHAW) and self-
protection countermeasures for all US aircraft
flying over North Vietnam.

d. Initiate an RA-5C improvement program to
provide real-time readout and to insure correla-
tion between the passive ECM and photographic
capabilities against electronically emitting
targets which are within photographic range.

e. Expedite deployment of 13 additional EB-66B/E
aircraft.

f. Deploy QRC-160-8 jammer pods and ALQ-100
deceptive repeaters for S and C-band coverage
as soon as possible fellowing successful flight
tests.

g. Equip intercept aircraft with either
GAINTIME, APX-76 and/or TEASER.

ql!llssxq(;T
T
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roo(f) WmITIONs

1-. That acltion be taken on selected munitions Gl
programs as indicated: CIIICRAT
] SERVICES
a. Authorize procurement of Standard ARM S— —

'in accordance with JCS 1725/613-5, dated
7 March 1967.

|
b. Select a second source contractor for

'WALLEYE as soon as possible, and increase planned
iproduction by at least 100 units per month.

! c¢. Authorize limited production of TALOS
| ARM.

| d. Expand the capacity of production and load-
 ing activities (Picatinny, Milan, Joliet, Kansas)
: for CBU-24/29 to cover expanding requirements.

| e. Increase production of BLU-31/B from 200
per month to 1,500 per month as soon as possible.

f. Expedite Navy qualification of BLU-34/B;
. but proceed with production for the Air Force, now.

‘ g. Review expenditure requirements for BLU-42
 and BLU-45 mines,

i

| h. Increase production of Destructor MK-36 kits
by at least 1,400 per month.

i. Develop adequate fuze options for all munitions.

!13. That munitions be procured in sufficient SERVICES
quantities to allow Southeast Asia commanders 0ED
to build rapidly to the 45 day stock objective, |_CINCPAC
while at the same time offering the flexibility
to select the best ordnance to achieve stated
military objectives.

RET
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t. Install destruct features (thermal or
oxplosive) in all new electronic warfare equip-
ment.

u. Install KY-28 communications speech security
equipments in all aircraft operating in North

Vietnam.:
15. The following electronic warfare and related 0OSD
programs should be accomplished beyond FY 19643, SERVICFS

CINCPAC
a. Lxpedite the development of optical
countermeasures to degrade the effectiveness of
visually aimed AAA weapons.

b. Initiate a priority program to extend the
inverse LORAN technigues to include countering
all pulsed radars in S, C, and X-bands.

¢. Install LORAN D in Southeast Asia and procure
microminiaturized automatic LORAN C/D receivers
for Air Force strike and attack aircraft,

d. Expedite the development of systems capable
of providing positive identification of airborne
targets.

e. Develop IR detectors for the detection of
ground-to-air, air-to-air, and air-to-surface
missiles,

f. Expedite on an urgent pfiority the develop-
ment of IR countermeasures capable of deflecting
IR missiles in flight.

g. Expedite development of the Tactical Elec-
tronic Reconnaissance System (TEREC) for the
RF-111 aircraft.

h. Expedite development of the 1000 series jammers
for the EA-6A and follow-on aircraft.

i. Expedite the development of a carrier-based
aircraft capable of tactical ELINT/COMINT collection
and real-time analysis.

/

¥
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h. Equip PIRAZ and SAR ships, and air/ground

warning and control stations, with TEASER or the

QRC-248.

i. Install the ASQ-96 passive receiver in 16
EBR-66C/D aircraft.

j. Authorize sufficient funding for procuremen.

100 QRC-335 (S and C-band) radar and fuze jammers
counter SAM and AAA radars and missile fuzing.

k. Initiate intense ECM development efforts to
counter SA-3 with compatible design and packaging

for strike and attack aircraft.

1. Provide program funding for the development and
production of a high power jammer to Jjam missile and

AAA fuzes.

. m. Increase production of ALQ-76 jammers from
L8 to 108.

n. Procure 15 additional EA-6A aircraft now,
and authorize procurement of EA-6s at the rate of
four operating aircraft per Navy Alr Wing, and nine

per Marine Air Wing.

o. Initiate development of VHF, UHF, S and C-band
expendable jammers with assoclated dispensers.

p. Expedite procurement of EKA-3E ailrcraft
equipped with ALT/27/ALQ-92 jammers.

a. Initiate development of equipments capable of
active/passive ranging to targets.

r. Expedite procurement of 50 QRC-272/MRC-108
real-time passive ECM systems, as an interim measure
until delivery of EA-6A, EA-6B, EKA-3B, modified
EB-66, and improved RA-5C aircraft.

s. Procure and deploy sufficient EC-121M aircraft

(or EP-3A replacerients) to permit 24 hour coverage
in the present rolie, with the option for periedic
operations with two aircraft on station.

o scgher
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PART VI - GLOSSARY OF CODE NAMES

BARREL ROLL -

BIG EYE -

BIG 1OOK =

BLUE SPRINGS -

BLUE TREE -

CHARGER HORSE -

COMBAT PROOF -

COMBAT LIGHTNING -

COMMANDO LANCE -

IRON HAND -

Armed reconnaissance and strike
operations in northern Laos,

USAF EC-121 airborne early warning
alrcraft used for MIG warning and
CHICOM border warning.

USN EC-121 tactical electronic
intelligence collection aircraft
used for MIG/SAM warning.

Photo reconnalssance program over
North Vietnam utilizing drones.

Pre and post strike photo recon-
naissance program to support
ROLLING THUNDER operations.

A Navy project to net, by rapid and
secure communications, the Special
Intelligence units aboard CTF 77
vessels.

Ground controlled radar bombing
system (MSQ-77) used with USAF B-52
and tactical fighter strike
operations.

USAF Tactical Alr Control System
to control air operations over
North Vietnam.

NSA ELINT/COMINT collection program
utilizing USAF C-130 (previously
called SILVER DAWN) and used for
MIG/SAM warnings.

USAF/USN armed reconnalssance and
strike operations against SAM
installations in North Vietnam.

VI-1



[ | ssgs'r

H. (’S) SEARCH AND RESCUE

,16. That a search and rescue (SAR) aircraft be
developed which combines the characteristics of
increased speed, longer range all-wea“her search and
rescue capability, and reduced vulnerability to ground

f?re.
[

I. (f5) COORDINATION AND CONTROL

- 17. That an executive agent be appointed to accom-
plish the interface among the tactical data systems
in Southeast Asia in accordance with the tactical
communications standards established in JCS Pub 10,

3. (J5) ANALYSIS

© 18. That continuing analysis of US air operations
over North Vietnam be performed by permanently
assigned and coordinated staff groups in OJCS and

PACOM. .

V=12
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IRON HOHSE -

|

PIRAZ -
|

|
|
f
ROLLING THUNDER -

'SEEK DAWN -
f

|
| STEAM VALVE -
J

. STEEL TIGER -

|

' TIGER HOUND -
i
TROJAN HORSE -

| WILD WEASEL -

YANKEE STATION -

i YANKEE TEAM -

i YOGI BFAR -

|
! SESEET
|

An N3A automated system by wnicn
Special Intelligence informeation
will be made available in near
real time. To be netted with
compatible USN/USMC/USAF systenms.

Positive Identification and Radar
Advisory Zone (Also the term used
to identify the CLG/DLG which per-
forms the function in the Gulf of
Tonkin).

Air strike and armed reconnaissance
program in North Vietnam.

USAF automated facilitiles being
installed in Thailand and South Vietnam

as part of COMBAT LIGHTNING project.

USN interim ship-shore HF secure voice
programn.

Armed reconnaissance and strike
operations in southern Laos.,

Air strke program in southeast Laos
against troops, vehicles and supolies.

High altitude (U-2) photo/ELINT
reconnaissance operations.

USAF tactical fighters (F-105F)
configured with special electronic
ecuipment for location and attack
of active SA-2/AAA radars,

Geographic area of operations of
naval forces in the Gulf{ of Tonkin.

Photo reconnaissance program in
support of air operations over Laos.

An NSA equipment package to make

Special Intelligence imnediately
avallable to operating forces.

VI-2
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APPENDIX A -
GENERAL

1. (8) Directive

On 10 January 1967 the Deputy GSecretary of
D=fense forwarded a memorandum to the 3ecretary of *he
Navy, Secretary of the Air Force, Chairman, Joint Chiefs
of Staff, Director of Defense Research and Engineering,
and Director, Defense Intelligence Agency, taking
cognizance of the improved effectiveness of the air
defense system of North Vietnam and requesting an
examination of the US tactical air campaign against
that system. The memorandum is attached 2t Annex 4.

2. (S) Terms of Reference

On 20 January 1967, the Chairman, Joint Chiefs
of Staff. issued Terms of Reference for the study and
appointed a chairman and vice chairman of the study
group. The Terms of Reference are =zt Annex B.

3. (U) The composition of the Night Song 3tudy group
is shown at Annex C. A list of units visited and key
personnel contacted is attached at Annex D. A glossary
of code names is inecluded at Annex E.
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THE DEPUTY SECRETARY OF DEFENSE
WASHINGTON 13, D.C.

iJ January 1967

MEMORANDUM FOR Secretary of the Navy
Secretary of the Air Force
Chairman, Joint Chiefs of Staff
Director of Defense Research and Engineering
‘Director, Defense Intelligence Agency

Over the last year, the air defensz system of North
Vietnam (NVN) appears to have improved steadily in quality
and cffectiveness. During this period, the attrition rates
of 1.5. tactical aircraft have been maintained at low levels
through the effective utilization of resources and the high
competence of the crew members and commanders involved. Main-
taining these levels in the future may be more difficult if
the North Vietnamese continue to improve their air defense
system by:

-Improved pilcot training and MIG utilizaticn.

-Improved air control and the integrated use of SA-2
missiles and MIG interceptors.

-lncreased use of radar controlled weapons.,
-More sophisticated use of flak-traps.
-Improved and modified SA-2 defenses.

-Possible intreduction of heat-seeking missiles of the
RED-EYE and CHAPPARAL varizsty.

The R&D organizations of the Navy and Air Force have
responged to the changing North Vietnamese air defense threat
by initiating developmental efforts to improve sub-systems

for jamming, locating emitters, improving munitions and ARM-
type missiles.

However, in light of the relatively high aireraft attri-
tion in some areas of Route Packages V and VI, I believe a
re-cxamination of the U.S. tactical air campaign against the
NVN air defense system would be appropriate. This study, to
be completed by 15 March 1967, should ineclude:

(1) a reassessment of the NVN alr defense system in

terms of its weaknesses, strengths, and critical
operaticnal elements;
/

SECéET AA-1 Annex A co
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(2) a detailed analysis of the, technical and
tactical faczors which influence the exist-
ing and future capabilities of U.S. tactical
air forces to cope with, and selectively
destroy or counter, the NVN air defense
system;

(3) a complete identification and analysis of
differences in the tactical air problems
of the 7th Fleet and the 7th Air Force in
conduction the air campaign against the
NVN air defense system; and .

(4) a complete analysis of the degree of com-
patibility and the technical adequacy of
the tactical command, control, and commun-
ications systems employed in the air cam-
paign against NVN.

The study outlined above should be undertaken
jointly by the Navy and Air Force. The Chairman,
Joint Chiefs of Staff, is requested to develop and
issue terms of reference for the study and, after
consultation with the Chief of Naval Operations and
the Chief of Staff, USAF, to designate a chairman of
the study group. the Chairman, JCS, may also_provide
an 0JCS representative on the joint Navy/Air Force
study group.

When the study is completed, it should be ana-
lyzed first by CINCPAC. His analysis and the basic
study would then be reviewed by an 0JCS/0SD Review
Group to be chaired by the Director of Defense Research
and Engineering (DDR&E). The Chairman, JCS, and the
DDR&E should determine the membership of the Review
Group. The results of the 0JCS/08D review would then
be submitted to the Secretaries of the Navy and Air
Forece and the Joint Chiefs of Staff for their resgec-
tive comments and recommendations.

The Director, DIA, is requested to provide what-
ever intelligence information the joint Navy/Air Force
study group or the Review Group requires. The Direc-
tor, DIA, should also provide personnel to work with
the joint Navy/Air Force study group and the 0JCS/0SD
Review Group.

/s/ Cyrus Vance
- Sec Def Cont Nr.X-20k
S ET
AA=Z Annex A to
Appendix a




THE JOINT CHIEFS OF STAFF
WASHINGTON 25, D. C.

A

CM-2l73-57

20 January

0
ON
~)

MEMORANDUM FOR: Chief of Naval Operations
Chief cf Staff, US Air Feree

SUBJECT: Study to Reexamine the US Air Campaign Against the
NVN Air Defense System

1. Reference is made to the Deputy Secretary cf Defense
memcrandum, dated 10 January 1967, SECDEF Contrcl Rumber
X204, which requested the Navy and Air Force to under<ake
a joint study on the subject. The reference alsc requested
the Chairman, Joint Chiefs of Staff, to develop and issue
Terms of Reference for the study and in addition, after
consultation with the Chief of Naval Operaticns and the
Chief of Staff, US Air Force, to designate a chairman of
the study group.

<. The Enclcosure hereto contains the Terms of Reference.

3. In consonance with the above, and subject to your
concurrence, I have appointed Major General J.B. McPherson,
J3AF, Vice Directcr for Operations, J-3, 0JCS, as the
chairman of the study, and Rear Admiral F.A. Bardshar, USN,
Chief, Requirements and Developments Division, J-3, 0JCS,
as the vice chairman of the study group.

/s/ EARLE G. WHEELER
Chairman
Joint Chiefs of Staff

Enclosure
A/S

O%SRLE AB-1 Annex 2 Lo
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TERMS OF REFERENCZ

Subject: Study to Reexamine the US Air Campaign against
the NVN Air Defense System (U)

t. KHeference is made to Deputy SECDEF memoc dated 10 Jan €7,
SECDEF Cont N. X204, that requested the Navy and Air Force to
undertake a joint study on the subject and that the Chairman,
JCS, develop and issue terms of reference for the study.

2. The terms of reference for the study are:

a. Purpose. To reexamine the US air campaign in NVN
against the NVN air defense system.

b. Time. The study will convene on or about 23 Jan 67
at the call of the chairman and present the completed study
to CINCPAC for analyses on or about 15 Mar 67.

¢. Membership. The study group will be composed of Wavy
and Air Force members and representatives of the JCS. The
Chairman will be Major General J. B. McPherson, USAF, Vice
Director for Operations, J-3, 0JCS. The Vice Chairman will
be Rear Admiral F. A. Bardshar, USN, Chief, Requirements and
Development Division, J-5, 0JCS.

d. The study will include:

(1) A reassessment of the NVN air defense system in
terms of its weaknesses, strengths, and critical opsra-
tional elements, including projected qualitative and
quantitative growth.

(2) An analysis of the technical and tactical factors
which inflience the existing and future capabilities of
US tactical forces to cope with, and selectively destroy
or counter the NVN air defense system. Pursuant to this,
investigate the possibilities of early achievement cof
specific capabilities to include:

(a) To track and identify all aircraft over Vil :
and the Tonkin Gulf and effect, if required, pcsitive
direction of friendly aircraft in these areas.

SECRET
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(¢c) To degrade the =nemy's air defense logistic
system by monitcring and attacking enemy surface move-
ments in and around NVN during all conditions of

weather and visibility.

(d) To attack elements of the enemy's air defense
system by the expanded use of our integrated weapon
system composed of fighter airecraft, surface-to-air
missiles, and el=ctronic warfare eguipment.

{e) To conduct air operations while emplcying
communication deception or radiation silence for
selected times and areas.

(f) To destroy vital components of the enemy's
air defense system such as command and control
centers and communication networks.

(g) To achieve an adequate supply in types and
quantities of new air munitions to cope with NVN
air defenses.

(3) In addition to achievement of capabilities listed
above, systems will be measured by time of availability
including personnel and logistic support consideration
prior to FY-68, during FY-68 and after FY-68, compatibility
of equipmert for inter-Service and intra-Service use,
expected useful life of the equipment or system and equip-
ment versatility or ability to perform multiple functions.

(4) An examination of tactics relative tc intezraticn
¢f new or improved eguipment,

(%) An identification and analysis of differences in
the tactical air problems of the 7th Fleet and the 7th
Air Force in conducting the air campaign against the NVN
air defense system. '

(6) An analysis of the degree of compatibility and
technical adequacy of the tactical command, contrcl, and
ccmmunications systems employed in the air campaign against
NVN appropriate to the realization of impreved effective-
ness and coordination of the 7th Fleet and the 7th Air
Force air operations.
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(/) lFusion of the elements cf intelligence in a manner
nroviding the tactical ailr commands®with timely informa-
tion on airborne and surface target szufficient for opera-
tionally effective reactions.

(8) A consideration of the above factors with others
as recognized by the JCS in JCSM 651-06, dated 10 Octcber

1966, as they interact to affect the US air campaign in
NVN.

(9) Other factors as determined during the course of
the study.

e. The study group will reach conclusions and make
recommendations.

- f. Administration. The Directer, Joint Staff, will pro-
v1de'administrative support for the study groun including
required office space and administrative support personnel.

g CINCPAC will be invited to provide liaison representa-
tion during the preparation of the study.

GROUP 3 :
DOWNGRADED AT 12 YEAR INTERVALS;
NOT AUTOMATICALLY DECLASSIFIED

Enclosure
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ANNEX C TC APPENDIX 4
COMPOSITION OF NIGHT SONG STULY CrOUF
Chairman: Ma jor General John.B. McPherscn. USAF, J-3
Vice Chairman: Rear Admiral F. A. Bardshar, USN, Jj-5
QJCS: Colonel Henry W. Hise, USMC, 0JCS, J-3
Colonel Robert K. Dusenberry, USAF, 0JCS, J-6
Colcnel Carl E. Zeigler, USAF, QJCS, J-5*%
Colanel H.M. Darmstandler, USAF, 0JCS, J-3
Commander James H. Cullen, USN, 0JCS, J-3
Major Glen K. Matsumoto, USA, 0JCS, c-3*
Army: Lt Colonel Lowell B. Torseth, USA, AFSTC*
Navy: Captain Jack M. James, USN, OPNAV
Captain William G. Coulter, USN, OPNAV
Captain Ralph J. Mattus, USN, OPNAV
Captain Randell H. Prothro, USN, OPNAV
Captain Warren H. O'Neil, USN, OPNAV
Captain Herbert E. Camp, USN, OPNAV

Commander Erick N. Swenson, USN
NAVSHIPSYSCOMD

Commander Charles E. Langton, USN, ONI

.Commander Claude J. T=2trick, USN
NAVORDSYSCOMD*

Commander Robert E. Spruit, USH, JFRAV

*Part time consultant or liaison representation
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Commander WilZizm w.LGay, SN, CPLEVH
Commander Frederick 6. Palmer, <SN, CFNAV*
Lt Commander James M. Pugh, USN, ONI*

Lt Commander Chester H. Lohr, UEN, OII*

Lt Commander John D. Thomas. USHI, I:l-0
Lieutenant Raymend A. Rundle, USK, [IS3*
Lieutenant Albert G. Bush, USN, OPNAV

Mr. George Haering, GS-17, OPNAV

Dr. Robert Hubbard, Contractor, CNA (OEG)*
Mr. John M. Donachy, Contractor, CNA (CZZ;=*
Mr. Almer Crim, Contractor, NAVORDSYSCOMD*
Mr. Ferdinand F. Neider, Contractor, CNA (OEG)*

Mr. Melvin C. Keebaugh, Contractor,
Airtronics Inc.

Mr. Howard W. Kreiner, Contractor,
Airtronics Inc.*

Air Force: Colonel Dale S. Sweat, USAF, TAC

Colonel Monroe S. Sams, USAF, Hg USAF

Colonel Cyril E. Williams, USAF, Hg UCAr
Colonél David M. Critchlow, USAF, Hq USAF
Colonel Jerry F. Hogue, USAF, Hq USAF

Colonel William B. Craig, USAF, Hq USAF

Lt Colonel Denver M. Porter, USAF, Hq USAF

Lt Colonel William H. Ginn., Jr., USAF, Hg USAF

*Part -.ime consultant or liaison representation
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Lt Colonel Thegdore F. DeMuro, USAF. Hg USAYF
Lt Colonel Irwin J. Levy, USAF, Hg USAF
Lt Colonei Edward F. Kelly, USAF, Hq USAF*
Lt Colonel Ralph A. Bass, USAF, Eq USAF
Lt Colonel Donald D. Hawkins., USAF, Hq USAF
Lt Colonel Harold V. Wright, USAF, Hq USAF*
Ma jor Richard J. Hall, USAF, Hq USAF
Captain Richard A. Riddle, USAF, Hq USAF
Captain Charles N. Dixon, USAF, TAC
Ma jor Jerrell W. Brooks, USAF, Hgq USAF
Mr. David E. Anderson, GS-14, AFGOA*
Mr. Bernard Kornhauser, GS-1k%, AFGCA

Marine Corps: Colonel Edward S. Fries, USMC, CMC, (AAM)*
Colonel Thomas H. Miller, USMC, CMC

CINCPAC: Colonel Harry S. LaSalle, Jr., USAF
CINCPAC Hg* '

CINCPACFLT: Captain Theodore M. Smyer, USN,
CINCPACFLT Hag*

CINCPACAF: Colonel William T. Whisner, USAF, PACAF Hg*
Major Homer N. Willett, USAF, PACAF Hg*
CIA: Mr. J. Casey, GS-13, CIA*
DIA: Captain Robert E. Adams, USN, DIA
Commander James R. Parce, USN, DIA
Lieutenant Scott S. Shenton, USN, DIA

NSA: Mr. D. C. Lang, GS-1b4, Nsa
WSEG: Colonel Vito S. Pedone, USAF, WSEG*

*PArt time consultant or liaison representation
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ANNEX D TO APPENDIX A
UNITS VISITED AND KEY PERSONNEL CONTACIE

1. (C) During the period 19 Februzry through 7 March
1907, the Chairman, Vice Chairman, and other selected
mambers of the study group visited CINCPAC Heedquarters
and key personnel of the following operating units in
3outheast Asia. The list of persocnnel contacted is not
complete; it is intended, rather, to depict by repre-
sentation the extent to which the experience and exper-
tise of key personnel intimately involved with the
question addressed herein has been sought by the study
group.

a. Tan Son Nhut (Saigon). South Vietnam th AF
Headguarters.

(1) LGen Momyer, USAF, Commander, 7th Air Force
MGen Graham, USAF, Vice Commander
BGen Hendry, USAF, Assistant Chief of Staff
BGen Dunham, USAF, Deputy for Operations
BGen Philpot, USAF, Deputy for Intelligence

EGen McGough, USAF, Assistant Deputy for
Operations (Out of Country)

Col Wallace, USAF, Assistant to BGen McSough
Col Horn, USAF, Alpha Team

Col Forbes, USAF, Bravo Team

Col Anderson, USAF, Reconnaissance

Col Widner, USAF, PACAF SEAOR Coordination
Group )

Col Hageman, USAF, Assistant to Deputy for
Operations
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Col Witry, U3AF, Electronm.c wWzarfars
Capt Yates, USN, Navy Liaison to 7th AF
LCol Krepnik, USAF, Tactics

LCol Flaherty, USAF, NIGHT SONG Project
Officer

LCol Ritter, USAF, Alpha Team

LCol Leiser, USAF, Alpha Team

Capt Carraway, USAF, Special Security Qfficer
(2) L60th Tactical Reconnaissance Wing
Col Williams, USAF, Commander -
b. Seventh Fleet
" VAdm Hyland, USN, Commander, 7th Fleet
c¢. Yankee Stztion
(1) USS ENTERPRISE (CVA(N)595)
RAdm Mehle, USN, Commander (CTG-77.0)

Capt Holloway, USN, Commanding Officer,
USS ENTERPRISE CVA (N)65)

Cdr Shipman, USN, Commander (CAW-9)

Cdr Barie, USN, Commanding Officer (VA-34)
Cdr Smith, USN, Commanding Officer (VA-56)
Cdr Sherman, USN, Executive Officer (VA-56)
Cdr Ryan, USN, Commanding Officer (RVAH-6)

Cdr Rough, USN, Commanding Officer (VF-92)
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(2) U335 TICONDERQGA (CVAI1L)

Capt Miller, USN, Commanding Officer.
U353 TICONDEROGA (CVA-1L)

Cdr Phillips, USN, Commander (CAW-19)

Cdr Conklin, USN, Commanding Officer (VF-191)

Cdr Merchant, USN, Commanding Officer (VA-52)
(3) USS KITTY HAWK (CVA-63)

RAdm Richardson, USN, Commander (TF-77)

Capt Pugh, USN, Commancing Officer
USS KITTY HAWK (CVA-63)

Capt Conaster, USN, Chief of Staff (TF-77) -
Capt Gorsline, USN, Operations Officer (Ir-77)

d. Danang Air Base, South Vietnam

(1) 11Ird Marine Amphibious Force

LGen Walt, USMC, Commanding General

Col Doyle, USMC, Chief of Staff

LCol Talbert, USMC, Officer in Charge TADC

Maj McManus, USMC, MTDS Project Officer
(2) lst Marine Air Wing

MGen Robertshaw, USMC, Commanding General

BGen Owens, USMC, Vice Commanding Gzaerzl

(3) 1lnd _Marine Air Group

Col Guss, USMC, Commander
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LCol Fleming, USMC, Commanding Officer
'(9) 6294th Security Squadron

Mai Ardisaria, USMC, Commanding Officer

(6) 366th Tactical Fighter Wing X

Col Rankin, USAF, Commander
Col Randels, USAF, Deputy Commander
Col Stanfield, USAF, Deputy for Operations
Capt Riley,'USAF, Electronic Warfare Officer
(7) Iactical Air Control Center
Col Williams, USAF, Commander
e. Udorn Air Base, Thailand

(1) Zth AF/13th AF (Thailand)
MGen Bond, USAF, Commander

Col Hayes, USAF, Chief of Staff

Cdr Buck, USN, Navy Liaison Officer

(2) 432nd Tactical Reconnaissance Wing
Col Shick, USAF, Commander (R-FAC and R-101)
Col Kuhlmann, USAF, Deputy for Operations

Col Kissiek, USAF, Deputy for Intelligence
(EB-H6C)

(3) 1Ind Tactical Reconnaissance Squadron

Col Estes, USAF, Commander
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(‘+) 20th Tactical Reconnzissznce Sguadron

LCol Stirling, USAF, Commander
Maj Beverly, USAF, Tactics
. Utapao Air Base, Thailand
(1) 4258th Strategic Bomb Wing
Col Farrar, USAF, Commander
(2) 635th Combat Support Group
Col Brock, USAF, Commander

g. Korat Air Base, Thailand

(1) 388th Tactical Fighter Wing

Col Chairsell, USAF, Commander

Col Jeohnson, USAF, Deputy for Operztions

Maj White, USAF, (WILD WEASEL) Operatibns
(2) 1974th Communications Group

Col Brown, USAF, Commander

LCol Talbert, USAF, Operations

h. Takhlil Air Base, Thailand

(1) 395th Tactical Fighter Wing

Col Scott, USAF, Commander

Col Broughton, USAF, Deputy Commander

Col Hill, USAF, Deputy for Operations
(2) Tactical Reconnaissance Wing

Col Gordon, USAF, Deputy Commander (EB-66%)
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(3) 432nd_Tacticezl Fighter Fausdron

Col Salmon, USAF, Commander

(%) 334th Tactical Fighter Sguadron
LCol Gast, USAF, Commander

(5) 3137th Tactical Fighter Souadron
Col Murphy, USAF, Commander

i. Ubon Air Base. Thailand
(1) 8th Tactical Fighter Wing
Col 0Olds, USAF, Commander
Col Garrison, USAF, Deputy Commander
Col James, USAF, Deputy for Operationé
Maj Bloomcamp, USAF, Tactics Officer

(2) BIG EYE Detachment
LCol Peck, USAF, Commander

j. Guam

3rd Air Division

MGen Crum, USAF, Commander

BGen Kline, USAF, Deputy Commander
Col Johnson, USAF
k. Okinawa

Sobe Joint Processing Center

Cel Harrold, USAF
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BARREL ROLL

BIG EYE -

BIG 1OOK -

GLOSSLRY OF CODE“NAMES

ANNEX

BLUE SPRINGS -

BLUE TREE -

CHARGER HORSE -

COMBAT PROOF -

COMBAT LIGHTNING -

COMMANDO LANCE -

IRCN HAND -

SECEET

E TO APPENDIX A

Armed reconnaissance and strike
operations in northern Laos,

USAF EC-121 airborne early warning
aircraft used for MIG warning and
CHICOM border warning.

USN EC-121 tactical electronic
intelligence collection aircraft
used for MIG/SAM warning.

Photo reconnaissance program over
North Vietnam utilizing drones.

Pre and post strike photo recon-
naissance program to support
ROLLING THUNDER operations.

A Navy project to net, by rapid and
secure communications, the Special
Intelligence units aboard CTF 77
vessels.

Ground controlled radar bombing
system (MSQ-77) used with USAF B-52
and tactical fighter strike
operations.

" USAF Tactical Air Control System

to control air operations over
North Vietnam.

NSA ELINT/COMINT collection program
utilizing USAF C-130 (previously
called SILVER DAWN) and used for
MIG/SAM warnings.,

USAF/USN armed reconnaissance and
strike operations against 3AM
installations in North Vietnam.
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IHON HOWOL - An NSA automated cystem DY which
Special Intelligence informzzion

will be made available in neear

real time. To be netted with
compatible USN /USMC /USAF systems.

o
—

mul

>

03
'

Positive Identification and HRadar
Advisory Zone (Also the term used
to identify the CLG/DLG which per-

\
forms the function in the Gulf of ;
Tonkin). : *

ROLLING THUNDER - Air strike and armed reconnaissance
‘ program in North Vietnam.

1

SEEK DAWN - USAF automated facilities being *

installed in Thailand and SJouth Vietnam
as part of COMBAT LIGHINING project.

STEAM VALVE - USN interim ship-shore HF secure volce '
progran.

STEEL . TIGER - Armed reconnaissance and strike
operations in southern Laos. '

TIGER HOUND - Adr strike program in southeast Laos
against troops, vehicles and supplies.

TROJAN -HORSE - High altitude (U-2) photo/ELINT
, reconnaissance operations. ,

WILD WEASEL - USAF tactical fighters (F-105F) :
' configured with special electronic
equipment for location and attack

of active SA-2/AAA radars.

YANKEE STATION - Geographic area of operations of
: naval forces in the Gulf of Tonkin.

YANKEE TEAM - Photo reconnaissance program in
support of air operations over Laos.

YOGI BEAR - An NSA equipment package 1o make
Special Intelligence immediately
available to operating forces.
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BLJIC CONZIDERATICE

iA. (3) GENERAL
1, Basic to any analysics of the US zir campaign against

North Vietnam is the consideration of several signifi-

cznt faectors which have inrluenced US air operations to

date aznd must be expected to influence the formulation

znd conduct of future air coperations; whether directed

against the over-all threat from North Vietnam or

against the specific threat posed by its air defense sys-

. tem. :

2. These significant factors can be grouped into
four categories. . The first inveolves a consideration of
U3 military objectives, capabilities, and logistic
requirements for conducting the air campaign. The
second encompasses an analysis of enemy capabilities and
logistic requirements to nullify the effectz of U3 air
operations, and the influence of this additional enemy
e{'fort upon his capability to direct or support the
insurgencies in South Vietnam and Laos. The third
category involves consideration of the physical flactors
of the theater, including weather, terrain, hydrography,
national boundaries, distances, and base locations.

The fourth deals with the consideration of US national
objectives and commensurate high level decisions
regarding the intensity and scope with which the ailr
war may be conducted. Following is a discussion of
these four groups of basic considerations.

B. (S) GROUr I - U3 MILITARY OBJECTIVEZS, CAPABILITIES., AND
LOGISTIC REQUIREMENTS

1. US Military Objectives. The objective of the US
air campaign has been to cause Hanol to cease its
aggression in South Vietnam, and to make continued support
of the Viet Cong insurgency as difficult and costly as
possible. US policy has been to achieve this by steadily
increasing military pressure against North Vietnam. Tasks
to accomplish the objective are:

a. Reduce or deny external assistance to North
Vietnam.

SECRET
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L. Dis-upt and desiroy in depth i1no0se rasowries
that contribute most +o suppert of the cggression.

c. Harass, disrupt, and impede movement of men
and materials to Laos and South Vietnam.

2. US Capabilities. The illustration at TAB A shows
the actual and planned US sorties, ordnance expenditures
and aircraft losses of US air operations in North Viet-
nam.

3. U8 Supporting Strycture. Total programmed Us
cortie capability in Southeast Asia is shown at TAB B.
The gross tonnages of air munitions available to US
forces. in Southeast Asia are depicted at TAB C.

c. (8) GROUpP 11 - ENE OBJECTIVES, RESOQURCES AND
DEFENSES

1. Enemy Qbjectives. The derived enemy objectives
relative to US tactical air operation in North Vietnen
are to defeat or overcome the effects of US air og=7-
ations by:

a. improving the air defenses of North Vietnam
to. ‘mpose increasing losses on US aircraft

iegrading US bombing effectiveness

-~ -untering the effects -+ US air operatlions by

comp’ -ory activity

|

©d. .laeing losses by outside aid and effecting
net g- '

- -ting North Vietnam 1s 2 victim of S
aggress- and using ~icz. Lo o Topagan nres-
sures tc ~ipit ¢~ 3 air ope: ion:

£f. cont ng .. ‘nd milita. ~ffort.

throughout . ~“hez®~ bst

2. Enemy Resourt '~ Aesources "uppo:

o a2
air defense systzms -.. subversive “fort 21 ich

Asia:

szg_(' ET
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&. ihe Governmer~. The government, & communiz-
dictatorship, exchangss recognition with and receive:s
aid from the communist world. It seeks internziionzal
recognition and unification of all of Vietnam under
communist contrel through politiczl/insurgent zction.

b. Militsry Alliances and Agresments. Military
alliances are proh:bited under the 1954 Geneva
Agreement; however, Communist China has openly
stated that it is ready to assist in the defense
of North Vietnam. Surface-to-air missiles, artil-
lery, vehicles and communications equipment, as well
as aircraft and naval craft, have been provided by
communist bleoc countries. Communist China snd the
Soviet Union provide military support and train both
officers and NCOs of the North Vietnamese Armed
Forces; including jet pilots.

c. Agriculture, Economy and lLinecs of Communications

(1) North Vietnam is predoﬁinantly zn agricul-
tural country with about 80 percent of the lzbor
force engaged in this activity.

(2) The gross national product for 1965 was
estimated at $1.539 billions (US) the equivalent
of $92 (US) per capita. Major industries are
food processing, textiles, machine building,
mining and cement. Main import needs are petro-
leum, machinery and equipment.

(3) Total non-military aid during the period
1955 to 1964 was $956.4 million (U3). Of this
amount Communist China supplied $457 million. the
Soviet Union 8369 million, and the East European
Communist countries $130 million. Non-militzary
aid received by North Vietnam during 1965 was
about $150 million.

(4) It is estimated that there are 556 route
miles of single track, metergage (3'3 3/8" wide)
65 route miles of dual gage (3'3 378" and 4' 84")
and approximately 25 route miles of single track
standard gage (4'8") rail lines. Of 7,000-&,000
miles of highways, all are earth and gravel except
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for about 700 miles of all-zezznn roads. There : |
are 3,380 milen of inland WaleTwoyo. ol which |
1.500 milen ore nsvigable Ly chnllow-drall, rrrer

steamer duriug high water {Nay-iloznmber) and
about 900 miles are navigable perennially. There : | )
are 13 ports; one principal (Haiphong), two _ i e
secondary, and ten minor. ;

(5) The NVN Merchant Marine consists of four
cargo ships and two tankers, totaling 8,493 gross
registered tons. The air transport fleet con-
sists of S4 aircraft. There are 15 airfields ‘
believed to have been in use since 196k, Of thecse,
10 have permanent surface runways and 12 have
runways in excess of 4,000 feet in length. Four
of the airfields are currently unservicezable as
a result of U3 air strikes. One additionsel zir-
field is under construction.

(6) Most lines of communication in North Viet-
nam are cubject to seasonal conditions. Only a
small portion of the highways are of all-season.
Construstion, and tide and seasonal rainfall have
a significant effect on inland waterways.

d. Armed Forces.* Total military personnel strength
(in-country):

Army 358,600
Navy 2,500

~ Air Force 3,700 (estimated)
. Security Forces 16,500
TOTAL 381,300

. (1) Army. Army personnel strength in-country
is 358,600. Additlonally, there are an eztimated
61,510 NVN Army personnel in Laos and South Viet-
nam. North Vietnam is organized into 10 infantry
divicions (in-country), one artillery division,
one AAA division, four infantry brigades, eight
independent infantry regiments, one armored regl-
ment, 80 AAA regiments, and 25-30 SA-2 battalions.

1

*Source: DLA Southeast Asia Millitary Fact Book
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{2) Navv. SNavy persomhel strengih is 2,500.
The NVN Navy inventory consists of. 3A torpedo
and patrol boats plus :5 service craft.

(3) Air Force. Air Force personnel strength
is estimated to be 3,700, including cadre ele-
ments and trainees. The NVN Air Force has a totzal
of 232 aireraft. The zircraft inventory includes
124 jet aircraft, of which 113 are fighters,
eight light bombers, and three trziners; and 109
prop aircraft, of which St are transports, 26
helicopters, and 29 trainers. About 32 MIG 15/17s
and two IL-28s are dispersed in China.

(4) Surface-to-Air Missile Defense. All of the
vital areas of North Vietnam in the Red River delta
and the populated coastal regions south to the
18th parallel are within the potential SAM envelope.
There are about 25-30 SAM battalions presently in
operation in North Vietnam.

(5) Paramilitary Forces. The paramilitary
forces (security forces of the Ministry of Putlic
Security) has a personnel strength of 16,500.

(6) Reserves. Reserve forces consist of: Armed
regional militia with headquarters elements in
each provincial capital and units in each district;
self-defense forces organized in government agen-
cles and ecivilian industry for local security and
gir defense; and, a registered group--only par-
tially armed, including overage, underage, and
females--which has a potential reserve of sbout
3,000,000. These units give support to AAA
defense units.

e. Military Aid. North Vietnam received the equiv-
alent of over $1,200 million (US) in military aid
during the period 1955-1966 from the following coun-
tries: Communist China - $100-120 million, U33R -
$1,100 million, and the European Communist countriesz
about $10 million.

[. HYanpower Recources. Population: 17,895,000 as

of 1 January 196%5; males (ages 13-49), 4 146,000;
physically fit, 2,110,000. The average number of

sggﬁ
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males current.y 'zav
about 179,000.

. Mopilization Ca acity (Army Forces). <ince
mid-1969, North Vietnanm nas been mobilizing at an
ate to provide for expanding commitmente
4 ces cur-

jncreasing T
Laos.

jin South Vietnam and
100,000 males ann

Tently provide over
tary service.

h. Air De
Us air operatio
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munist nations,
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d future ef
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Additionally, &ll foreign aid pzasses Thru this arez
and the mejority of the military logistic bzse is

located there.

j. Targeting Agzinst Enemy Resources

(1) The zbove listed resources can be resolved
into target systems. One of several possible
seqguential gradings relating the worth and vul-
nnrablllty of NVN target systems and subsystems,
is shown below:

SH0RT-~-TERM LONG -TERM

ELECTRIC POWER 1 PORT FACILITIES a/
PORT FACILITIES a/ 2 ELECTRIC POWER
TRANSPORTATION 3 AIRFIELDS b/
AIRFIELDS b/ L  TRANSPORTATION
DIKES 5 DIKES

DAMS AND LOCKS 6 INDUSTRY

RAIL FACILITIES a/ 7 DREDGES

INDUSTRY 8 FOOD

DREDGES 9 AIR DEFENSE

AIR DEFENSE 10 RAIL FACILITIES a/
SAMs b/ 11 SAMs b/

RADAR b/ 12 STORAGE AREAS

POL 13 POL

FOOD 14 DAMS AND LOCKS
TELECOMMUNICATIONS 15 RADAR b/

STORAGE AREAS 16 AAA b/

BRIDGES a/ 17 COMMAND AND CONTROL b/
COMMAND AND CONTROL 18 BRIDGES &/

AAA b/ 19 TELECOMMUNICATION3

(2) Several of these target systems have not
been attacked and none of them have been attacked
in their entirety. As a conseguence, the enemy
has had sufficient respite and resources =sxempt
from attack to adjust to the shortages and dis-
locations caused by US air operations. (TAB E
i3 a graphic portrayal of authorized versus
exempt target complexes in North Vietnam.)

(3) In this context, the ability of the enemy
to obtain arms and munitions from outside sources

a/ LOC subsystems
b/ Air defense subsystem
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has been of great importance. The importation of
weapons over the rail lines from China and through
deep water ports has been essential to contimued
enemy operations. :

(&%) US forces are authorized to attack the
northwest rail line from Hanoi to China over
65 percent of its length and the northeast rail
line over 62.5 percent of its length.

D. GROUP III - THE OPFRATIONAL THEATER

1. Geography. North Vietnam has an area of about
63,000 square miles; approximately the size of the
state of Washington. The greater part of the country
1s covered by rough mountains extending generzlly from
northwest to southeast. West of the Red River, peaks
range from 7,000 to 10,000 feet in height, but elcse-
where heights are generally less than 6,000 feet. The
principal rivers follow the same northwest-southeast
trend. The most significant feature of the non-moun-
tainous region 1is the trangular Red River delta plain
which measures about 100 miles from its apex on the
Red River to its 80 mile long base formed by the coast..
This delta contains many watercourses. Coastal plains
9 to 50 miles wide extend southward from the delte;
these plains and the delta are mostly rice fields.
Forests interspersed with scrub and grass are found
on the mountains. Because of flooded rice fields and
rugged mountains, vehicular movement away from the
roads is impracticable almost everywherej; except during
the dry season in marginal areas of the delta and the
coastal plains and in some parts of the wider valleys.
Movement for men on foot is believed to be slow,

2. Climate. The climate is monsoonal, with a humid,
hot and wet southwest season between May and September
and a cool dry northeast season between October and
Marchj however, in coastal regions a light contimous
drizzle causing high humidity and poor visibility often
occurs between Jamuary and April. The average anmal
rainfall at Hanoi is 66 inches. During the southwest
monsoon the maximum temperatures range between 75 degrees
fahrenheit in the mountains and 90 degrees on the
plains, and the minimum between 64 and 80 degrees
respectively. During the northeast monsoon the corres-
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ponding maximzc are peiwean 9C aud 70 degraes znd the
minima cetween 40 znd S5 degrees.

3. Wegther., The weather in Southezst Asiz has z
cstrong influence on militery operations there. Of the
two monsoons, the scuthwest monsoon has tae greater
effect on over-zll military activity since it brings
heavy rains to most of the country between May and
September; one exception is the strip of land =ast
of the coastal mountain range in central Vietnam which
remains dry. A transitional season occurs in March
and April and again in October. The latter precedes the
northeast monsoon which lasts from November through
February, bringing rain to the coastal area and gradual
dryness to the land mass west of the mountains. The
Northeast monsoon has a particularly adverse affect on
air operations in North Vietnam. The low ceilings and
protracted periods of low visibility over the Red River
delta inhibit air attacks and favor air defense of the
area.

4. Base Locations. The distance to major target
areas in North Vietnam is shown at TAB F.

5. Route Packages. The division of route packages
in North Vietnam is shown at TAB G.

E. (S) GROUP IV - US NATIONAL OBJECTIVES AND THE INTEN-
SITY AND SCOPE OF THE AIR WAR

1. The effectiveness of US air operations in North
Vietnam has been limited largely by the selected inten-
sity and scope of US operations and to & lecsser extent
by the opposing enemy capabilities and objectives.
Vital portions of the enemy logistic system have been
exempt from attack and other portions of the system
have been attacked only in part and often against the
least important elements. To the present time, the
limits of US national objectives have precluded the
execution of a systemztic US tactical air campaign
designed to break vital enemy target zyctems. The:ze
limits have reduced the effectiveness of UZ air oper-
ations below that which could be obtained using the zame
forces with broader objectives and a wider spectrum of
targets.

B-9 Appendix B



v

2. Although US air operations have impeded the flow,
the enemy has not been deterred from centinuing the
input of men and suppliies into South Vietnam. The
limited US national objectives with respect to North
“ietnam, and associated humane instincts to avoid civil-
izn casualties, have been used by the communizis as an
2Ifective propaganga tool to further restriet UD &ir
operations. At .the same time, the enemy hasz taken

advauntage of U35 constraints to import and erect formidalic

air defenses. The United States is now faced with this
growing threat from the enemy air defense system and
(1) possible significantly increased aircraft lossesy
(2) increased pressures, both foreign and domestic, to
cease air operations in North Vietnam; and (3) the
uncertain value of air interdiction in slowing the

movement of enemy personnel and supplies into South
Vietnam. -

. 3. It must be concluded that US tactical air oper-
ations have not applied adequate and steady pressure
against the enemy. Imposed restrictions have resulted
in the inefficient use of tactical air and the enemy
has turned US restraints to his own propaganda advan-
tage. The United States has three broad alternatives
regarding the air war in North Vietnam:

a. Withdraw air operations against North Vietnam;
in part or completely.

b. Maintain present objectives, authority and
constraints and increase the effectiveness of US
air operations by technological improvements and
improved use of existing equipment.

c. Increase targeting authority to attack com-

plete target systems and add technological improve-
ments.

4. Complete or partial withdrawal of air operations

against North Vietnam would be a military, political

and prestige defeat for the United States. Such action
would facilitate the movement of enemy personnel, equip-
ment and supplies into South Vietnam and would almost
certainly increase total American casualties. Such
action would shorten the enemy supply lines that are
vulnerable to attack and reduce the area that he must
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dolfond,  wilindrawal of zir operztion agsinct North Viet-
nam would recuit in en iucreace .in the enemy'c capability
to ~upport attacks at places and times of his cholce.
Conzequently, it is by far the least desirable alter-
Laztive.

5. The second alternative - maintaining precent
objectives, targeting authority and constraints while
increasing the effectiveness of US air opsrationz by
technological improvements and by more intensive and
effective use of existing equipments - would require

no new or major decisions. This alternative assumes
that improved use of US resources and technology can
satisfactorily overcome the advantages that present

US constraints afford the enemy. It also implles thet
within present constraints, the United States can pre-
vent further growth in the effectiveness of the NVN

Air Defense System and ultimately achieve the objectives
of the air war. This alternative can be selected
without corresponding readjustment of political factors -
but it entails considerable military risks if the
assumptions prove invalid. The NIGHT SONG Study

Qroup explored the assumptions and potentizlities of
this alternative. It should be noted that technolog-
ical and munition improvements recommended to support
this alternative would have similar or increased

value if the objectives of US air operations in North
Vietnam were broadened.

6. The third alternative - increasing targeting
authority toé attack complete enemy target systems
(including all deep water ports and logistics systems)
would be the most efficient method of spplying mili-
tary pressure on *the enemy and of decreasing the total
costs of US operations. This alternative would permit
zn intensive air campaign to (1) exact a full price
.from the enemy in return for his efforts to conquer
South Vietnam; (2) reduce the effectiveness of his air
defense -system; and (3) defeat his logicstic zystem and
consequently the military effort of North Vietnam. Dic-
advantages could include a short term inecreacse in air-
craft losses and increased criticism of U5 actions.
From a military standpoint, this course of action is
the most desirable. A digest of concepts and recommen=-
dations of the Joint Chiefs of Staff regarding the air
campaign, including increased targeting authority, is
contained at Appendix C.
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APPENDIX C =
DIGEST OF CUNCEFTS
AND
RECOMMENDATIONS
CF
THE JOINT CHIEFS OF STAFF
REGARDING

AIR OPERATIONS AGAINST NORTH VIETNAM
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| OVERVIEW =
i .

-

The concepts and recommendations c¢f the Joint Chiefs
of Staff regarding air operaz:ions in North Vietnam have
consistently supported the r::ional objectives for US
participation in Southeast Asia as expressed in National
Security Action Memorandum (NSAM 288) and subsequent
documents of higher authority. In addition, these con-
cepts and recommendations have embodied the axiomatic
principles of military strategy including: suddenness of
attack, division of the enemy's strength, timeliness of
action, enemy's reactions, and quick and decisive achleve-
ment of objectives. Intentionally, these concepts have
represented escalatory actions with sufficient coercive
impact to support strong political strategy in inducing
the enemy to desist in the support of insurrection
activity. : Conversely, portions of the recommendations
have been authorized for incremental implementation over
the past two to three years vice the conceptualized plan
period of two to three months.
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~2 Jan &b JCaM-Lk6-6bL4:  "Vietnam+and ZSoutheast iLsiaz {(Tv

Summarv of Concepnt. The JCS informed SecDef that it

wa3 their view the United States must remove self-
imposed restrictions and take stronger actions against
NVN. '"These restrictions while they may make our inter-
national position more readily defensible, all tend to
make the task in Vietnam more complex, more time-consum-
ing and, in the end, more costly." They recommended
that the United States '"make ready" to carry out, among
others, the following actions: 1) overfly Laos and
Cambodia to whatever extent necessary to acquire opera-
ticnal intelligence; 2) arm, equip, advise and support
the GNV in its conduct of aerial bombing of critical
targets in NVN and in mining <he sea approaches to that
country; 3) conduct aerial bombing of key NVN targets
using US resources under VN cover, and with the GVN openly
assuming responsibility for the bombings.

Remarks. This paper was furnished to the SecState by the
SecDef. In his 5 Feb 64 reply to SecDef, the SecState
stated that he shared the views of the JCS in "that the
focus of the counter-insurgency battle lies in SVN itself.”
He further stated, "that this war, like other guerrilla
wars, is essentially political--an important fact to bear
in mind in determining command and control arrangements
in Vietnam . ., ., that we must determine what the effects
will be on the other countries in the area of any major
action we take . . .; that we must also determine with
respect to any proposal action what we can realistically
exXpect to achieve with that action, and balance that
against the political and military risks attendant upon
that action before reaching a decision.™
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2 Mar =&  JCSM-174-&k: "Vietram (U)"

|

!
Summarv'of Concepts. The JCS submitted prelimipary o
judgements to SecDef designed to exert incre§51ng mili-
tary pressure upon the government of North V}etnam to
cease support of the insurrection in South Vietnam and
Pathet Lao activities in Laos. They stated that, after
analyzing the enemy's strengths, capabilitiles an@ vulner-
abilities, they arrived at the follcwing conclusions:

a. US resolve and lntentions to extend the war as
necessary should be made clear immediately by overt
military actions against the DRV,

b. Military action should be a part of a coordinated
dipiomatic, military, and psychological program directed
at deterring the enemy and preparing the world for
extension of the war.

¢. Preparations should be made for military actions,
one in the form of a sudden blow for shock effort, another
in the form of ascending order of severity with increas-
ing US participation, the purpose of either being to bring
about cessation of DRV support of the insurgency.

d..I£ is unlikely that a graduated program of mili-
tary operations against the DRV with inereasing US partici-
pation;will provoke large-scale Chinese Communist inter-
vention. -

\

e. Initial actions should provide for overt US
demonstrations, expansion of RVN activities, including
FARMGATE operations into the DRV.

f. Concurrently, preparations should be initiated
for increasing the intensity of effort against the DRV
by the US and GVN.

Remarks. In his memorandum dated 21 Feb 64, SecDef has
requested these views of the JCS as to a mumber of mili-
Tary ugcertainties that must be resolved. He wanted them

B SECRET-SENEITIVE ‘?
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[or consideration before politicalidecisicns would oe
tuken affecting a program. then being reviewed, dezizned
to exert increasing military pressure upon the government
of North Vietnam with a view to inducing that government
tc terminate its support and encouragement ¢f the insur-
rection in Scuth Vietnam and curtail Pathet Lao activities
in Laos. SeeDefl appreciated the fact that a detailed
response may have required a longer time, but reguested

a preiiminary judgment for consideration prior to his
anticipated departure for South Vietnam about 4 March é%.

In his 5 Mar 64 memorandum, SecDef stated: "Your
comments and recommendations set forth in the references
have been noted. They have been utilized by Assistant
Secretary Bundy and Major General Anthis in their dis-
cussions in the Vietnam Coordinating Committee. The
matters you raised will be reviewed with Admiral Felt
and the Country Team in our forthcoming conferences."

b SECRET-SENS’IéVE -

c-7 Appendix C




SELRET s -

! . N e
4% Mar 64 . JCSM-z22-6k: "Draft Memorandum for the President,

| Subject: "South Vietnam"
%

|
Summary lof Concent. The JCS, after review of the draft
memorandum proposed by the SecDef, concurred with its
recommendations (listed below) subject to several com-

ments incliuding their conclusion that the recommended pro-
gram to itself would not be sufficient to turn the tide

- against ‘the Viet Cong in South Vietnam without positive

action being taken against the Hanoi Government at an
early date. They re-emphasized the program outlined in
JCSM-174-64 of 2 Mar 64, subject: "Vietnam."” (See above)

Recommendations.

"1, To make it clear that we are prepared to furnish
assistance and support to South Vietnam for as long as
it takes to being the insurgency under control.

"2, To make it clear that we fully support the Khanh
government and are opposed te any further coups.

"3. To support a Program for Naticnal Mobilization
(including a national service law) to put South Vietnam
on a war footing.

"4, To assist the Vietnamese to increase the armed
forces (regular plus paramilitary) by at least 50,000 men.

|
"5. To assist the Vietnamese to create a greatly enlarged

Civil Administrative Corps for work at province, district
and hamlet levels.

i
"6. To assist the Vietnamese to improve and reorganize
the pargmllltary forces and to increase their compensation.

"7. To assist the Vietnamese to create an offensive
guerrilla force.

"g. To provide the Vietnamese Air Force 25 A-1H aireraft
in exchange for the present T-28s,

SECRET ey
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", T2 provide the Vietnameze Ardy ndditizsnal -llv
armored rerconnel carriers (withdrawing the M-11bks there,,
additional river boats, and appreoximately $5-10 miilion

a
of other addit:onal materizl.
"10. To announce publicly the Fertilizer Program znd
to expand it with a view within two years to trebling
the amount of fertilizer made available.

"11l. To authorize continued high-level US overflights
of South Vietnam's borders znd to authorize "hot pursuiz"
and South Vietnamese ground operations over the Lzotain
line for the purpcse of border control. More ambitious
operaticns into Laos involving units beyond battalion
size should be authorized only with the approval of
Souvanna Phouma. Opsrations across the Cambodian border
should depend on the state of relations with Cambodia.

"12. To prepare immediately to be in a positicn on 72
hours' notice to initiate the full range of Laotian anad
Cambodian "border Control" actions (beyond those authorized
in paragraph 11 above) and the “"Retaliatory Actions" zgainst
North Vietnam, and to be in a position on 30 days' notice
t2 initiate the program of "Graduated Overt Military Fres-
Sure"” against North Vietnam."

Remarks. The 13 Mar 64 Draft Memorandum was sent in

final form to the President on 16 Mar &4, and approved by
the President in a meeting of the National Security Council
on 17 Mar é4. All agencies concerned were directed to
proceed energetically with the execution of the recommenda-
tions of that Natiocnal Security Action Memorandum (NSAM 288)
In a subsequent memorandum (JCSM-256-64%) the JCS recommended
that SecDef bolster the sagging program and "take the lead

in energizing the actions which must be taken throughout
the government."

SECRET Oy
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- Jun 4 JCSM-L71-6%, subject: "Chjectives and Courses
i fction-Southeast Asia (U)" and CM-1451-64, subject:
Comments of the Chairman, Joint Chiefs cof Staff, on JCSM-
71 -6k

\

Summarv _of Concept. This JCSM, which was an agreed JCOS
-aper, iess tne views of the Chairmanm, Joint Chiefs of

staff, recommended the following:

a. That in any national level discussions of act;on
against North Vietnam, precise delineatlons of both objec-
tives and their supporting courses of action be sought.

b. That the United States prepare to accomplish
through military actions, distruction of the_ North Vietnamese
will and capabilities as necessary to counsel the Democratic
Government of Vietnam (DRV) to cease providing support to
the insgrgencies in South Vietnam and Laos.

c. That, as a lesser alternative, the employment of
limited. military action against two target complexes (Vinh
and Dien Bien Phu) be geared to demonstrating an early,
sharp change in US outlook and determination. ,

i

A subsequent memorandum by the Chairman (CM-1451-64)
dated 5 June 1964, added a third pattern from among which
the choice could be made to initiate the attack on North
Vietnam. This was a compromise between the JCS all-out
and demonstrative attacks. It was the recommendation of
the Chairman; however, he also recommended, since he felt
~hat it was highly probable that political considerations
would ineline the responsible civilian officials to ask
for the demonstrative attacks, that the JCS be asked to
develop a strike plan based on such a decision.

I
Remarks. In his 10 June 1964 memorandum to the CJCS "that
the Joint Chiefs of Staff be asked to develop a strike
plan based upon demonstrative strikes against limited
military targets." The first reprisal attacks were executed
on 5 Aug 6% and 8-11 Feb 65.

)
H
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5 Jun 64  JCSM-L39-é4, subject: - "Initial Low-Level
Reconnaissance Operaticn intec lorth Vietnam"

Summary of Concevt. This paper recommends that high
priority, low-level reconnaissance over North Vietnam

be conducted as soon as possible at maximum effort.
Maximum effort is defined as 22 initial daylight sorties
over f{ive key routes feeding into Laos followed by repeti-
tive coverage to maintain meaningful surveillance of
supply and infiltration activity along these routes. It

also includes night photography of selected targets on
an infrequent basis.

Remarks. SecDef noted the JCS recommerdation in his

15 Jun 1964 memorandum and directed that the plan be kept
in readiness to be carried cut cn short notice. After
subsequent recommendations low level reconnaissance over
NVN was initiated on 10 Mar 65. '

o
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24 Lugz 6b JCSM -729-64: “Target Study - VN (s

" Summarv of Concervt. The JCS provided SecDef with a list
of targets 'considered most critical to the DRV supp rt
of insurgency operations, DRV military capabilities, and
industrial output. The purpose of air attacks against
these targets would be to cause the DRV to desist from
supporting the Pathet Lao (PL) and Viet Cong (VC) and

to reduce the will and capability of that Government to
renew any such support." Targets were grouped into five
basic categories:

I

Category A - Airfields.

‘ Category B - Lines of communications
(bridges, railroad yards, and shops).

|

: Category C - Military Installations
(military -barracks/headquarters, ammunition depots, POL
storage, supply depots, communications facilities, and
port facilities).

! Category D - Industrial Installations.

Category E - Houte Armed Reconnaissance.

The JCS stated that CINCPAC had been directed to
develop and submit strike plans for four patterns of
attack in ascending order of severity against NVN. They
indicated that if the decision was made to strike a major
blow against NVN, time could be reduced "by deploying
additional tactical fighter squadrons (US Air Force and
US Marine Corps) and an additional CVA group" and

utilizing SAC forces listed in the JSCP for contingency
plans.

From a military viewpcint, the JCS considered "that
the most effective application of military force will
result from a sudden. sharp blow in order to bring home
the penalties for violating international agre=ments and
the intent of the United States to bring a cessation of
DRV support of the insurgency in Laos and the RVN."

I
The JCS pointed out that where feasible, leaflet
missions could be flown to warn civilians.

|
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Remarks. On 31 August 1964, CecDéf acknowledged receipt
of the Target Study and posed questions on the following:

a. The sufficiency of ordnance and POL stocks in
PACOM to deal with the upper scale of action within the
DRV/CHICOM capability, after conducting a full-scale
alr campaign against the military and industrial targets
in NVN.

b. The economic and military effect upon NVN of
various patterns of air strikes.

c¢. Courses of action to be taken if the objective of
air attacks against the DRV will and capability were not
attained.

The JCS provided answers (JCSM-934-64) of Nov é4 to
SecDefs questions as follows:

a. A preliminary estimate indicated sufficient
ordnance and POL stocks would be available to initiate
upper scale actions with support until resupply would
be effected. A follow-on memorandum (JCSM-955-64;
summarized below) would give more precise answers.

b. The capability of the DRV to provide material to
the PL and VC at present levels would be reduced by
air strikes against the targets in NVN. Should there be
a significant increase in present levels of support, air
strikes would have a greater effect of DRV capability to
support, and as the level and intensity of air strikes are
increased, they would significantly reduce DRV capability

to support large-scale military aggression against Laos
or RVN.

c. Additicnal actions that could be taken include
restrikes, striking new targets, naval acticns, uncon-
ventional and psycholecgical operations, extension of
armed recce, amphibious/airtorne lodgements in DRV, and
assuming a strategic posture in Scutheast Asia to deter
enemy reaction and to ensure rsadiness for escalation.

SECRET My
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ﬁui”iqutnt Y nt=acks were made onfz Limited nmumber of
far -t of the [ive classes as follows:
: a. Airfields 3C Lpr %5 (RT 13)
: b. LOC Interdiction 2 Apr ©5 (RT 9)
| c. Miiitary Facility 2 May €5 (RT ¢)

d. Industrial Faecility 30 Apr 65 (RT 13)

e. Armed Reconnaissance 19 Mar 65 (RT 7)
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26 August 1964  JCSM-7L6-6k4, suéﬁect: "Recommended
Courses of Action - 3Southeast Asia." (U)

Summary of Concent. TRis memorandum was developed with
consideration for the reviews of CINCPAC and Ambassadors
Taylor and Unger on ob;ectives and courses of action in
Southeast Asia. The DIA assessment (7 August 1964) of
Asian communist capabilities and probable courses of
action following the 5 August retalliatory attack on North
Vietnam was also considered. In recommending courses of
action for increased pressures on NVN, the JCS indicated
that more direct and forceful military actions would be
required, including "air strikes and other operations
against appropriate military targets in the DRV." The

JCS advocated the immediate zdoption and implementation of
such a program which might be purely VNAF; VNAF with US
escort to provide protection from possible employment of
MIGs; VNAF with US support in the offensive as well as

" the defensive rolej or entirely US. The precise combina-
tion to be determined by the effect we wish to produce and
the assets available.

Remarks., On 25 August 1964, General Khanh, under pressure,
resigned as President of the RVN. The JCS considered the
situation as eritieal and demanding of increased actions
against North Vietnam to provide the relief and psycho-
logical boost necessary for attainment of the requisite
govermmental stability and viability. The Assistant
SecDef (ISA) stated in his 28 August 1964 memorandum
(I-36582/64) that the JCS recommendaticns for future
courses of action in Scuthezst Acsia will be carefully
considered in the then current interdepartmental pelicy
duscussions and in forthecoming conferences with Ambacssador
Taylor. 1In additic=n, the Department of State was provided
a copy of the JCSM. No other action occcurred.
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Summarv of Ccncept. In this memorandam to SecDef, the
JCS proposed courses of action in support of a new
military-political program' cn the basis that US with-
drawal from the RVN or Southeast Asia is not now an
accentable course of action." The JCS believed that
“strong military actions are required now in order to
prevent the collapse of the US position in Southeast
Asia.™ |

Some of these courses were air actions against the '

1DRV. Their implementation was recommended to the "extent |
necessary to cause the DRV to cease support and direction

of the insurgency." They are:

i. "Appropriate retaliatory actions to DRV/VC
initiations."

42. "Low-level reconnaissance probes of the DRV."

3. "Attack LOC in DRV in conjunction with air
strike operations on nearby targets in RVN and Laos."

W, "Air strikes against infiltration associated
targets in DRV." :

- 4

'5. "Aerial mining of DRV ports" at Haiphong and
Cam Pha. '
|

6. "Naval quarantine/blockade of the DRV (also
applies to Cambodia)".

4

DRV l!3'7. "Attacks with inecreasing severity, targets in
L

!8. "All-out air attack on the DRV."

'9 "Amphlblous/al'borne operations on the coastal
areas -in DRV" to seize one or more lodgements.

ISECRET- SENSITI
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Specifically, the JCS recommended immediate imple-
mentation of itemz 1, 2, and 2 with the remainder being
subsequently implemented "as required to achieve US
objectives in Southeast Asia.”

Remarks. ©On 29 October 1964, the SecDef, in a memorandum
to the CJCS, stated that he noted the recommendations of
the JCS and that they were'given to the Department of
State. He further stated that Ambassador Taylor's views
would have to be quickly obtained "with respect to the
specific JCS recommendations and their timing" so that
his comments and those of the JCS could "be presented

to the President very soon." No immediate action
developed; however, reprisal strikes were executed in

Feb 65 and the ROLLING THUNDER program, which was

instituted in Mar 65, relate to recommendation 2., 3.,
and 4.
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L chjé# JCEM-%:3-84: T"Reccmmended US Ccurses of
Artion in Relaticon to Viet C:ng Attzck on Eien Hea
Airfield, 1 November 1964 {(g)"

Summar+v of Concent. In response ts the VC zttack on US
forces at Bien Hoa airfield, the JCS informed SecDef that
this zttack was "2 deliberate act of escalation and s
change of ground rules under which the VC have operated
up tojnow." The JCS stated that the time was "appropriate
to undertake US military action to cause the Democratic
Republic of Vietnam (DRV) to desist from their support of
the Viet Cong/Pathet Lao (VC/PL) insurgencies," and they
confirmed their oral recommendations of 1 November for
such action. The JCS recommended a program of specific

actlons, ineluding the following air operations against
North Vietnam:

il. "Conduct low=-level zir reconnaissance of
infiltration routes and of targets in North Vietnam south

of Latitude 19 degrees.".

42. "Assemble and prepare necessary forces so that:

| (a) Within 60 to 72 hours, 30 B-52s from Guam
conduct a night strike on DRV target #6 (Phuc Yen airfield).
| (b) Commencing at first light on the day following
subparagraph (a) above, PACOM air and naval forees conduct
alr strikes against DRV targets #6 (Phuc Yen airfield)
(daylight follow-up on the above night strike), #3
(Hanoi Gia Lam airfield), #B8 (Haiphong Cat Bi airfieid)
#48 (Haiphong POL), and #49 (Hanoi POL).
| s

b

(c) Coneurrently with subparagraph (b) above, the
Vietnamese Air Force (VNAF) will strike DRV target #3F
Vit Thu Lu barracks).

!
f

| (d) Combat air patrols (CAP), flak suppressive
fire, strike photcgraphic reconnaissance, and search and
rescue operations (SAR) are conducted as appropriate.

-1z : Appendi”
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(e) The above acticns are followed by:

' (1) Air strikes against infiltration routes
and targets in the DRV.

(2) Progressive PACOM and SAC strikes against
the targets listed in the 9% Target Study."

The JCS elaborated on these actions as follows:

"The night B-52 strikes on Phuc Yen airfield as the
first major military response is designed to destroy a
ma jor component of present and potential DRV air capabllity,
by use of an all-weather system. The specific strikes
recommended for PACOM forces during the next daylight will
destroy additional DRV capabilities, including facilities
Otherwise available for CHICOM re-inforecing actions, and
set the stage for the follow-on US and VNAF operations.

. The recommendea VNAF strike provides GVN participation

and is within VNAF capability."

Remarks. The SecDef (Memorandum of 13 Nov é4) provided

a copy of the JCSM to the Department of State and stated
that the views of the JCS were "being carefully considered
in the current interdepartmental deliberations concerning
our future courses of action in Southeast Asia." No
immediate action developed; however, low-level recon-
naissance was instituted on 10 Mar 65 and the ROLLING
THUNDER program, which started in Mar 65, attacked a
limited number of the less important targets.
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Summarv of Concent. At a White House meeting on 2 Nov 6k,
the JCS were reguested to examine the pcssible military
reactions of .the DRV/CHICOM to US military strikes against
NVN. | As a result, the JCS gave SecDef an analysis of

"the !threat and possible enemy reactions, our response to
such reactions. and the preparatory measures which we
should undertake rrior tc mounting an attack so that we
could defer a CHICOM response or, failing that, respond in
a timely effective fashion to any enemy initiative...

The underlying objective remains that of causing the DRV

to cease supporting and directing the insurgencies in RVHN
and Laos.”

The JCS repeated their recommendations of 4% Nov &4 in
relation to the attack on Bien Hoa airfield, stating that
these recommendations "comprise an option equally
applicable and available for immediate implementaticn
in the event of other serious provocations in Southeast
Alsa." After znalyzing enemy courses of action, the
JCS concluded that "Direct CHICOM military intervention

would call for US military cperations against mainlandg
China.™

Remarks. In his 17 Nov 64 memorandum, the SecDef noted
the views of the JCS, stated that the Department of State
had received a copy for incorporation of the views cof the
JCS in the Joint State - Defense report being prepared,
and that the views of the JCE would be presented %o the
President concurrently with the Joint State-Defense
repert. No immediate military action Tesulited; however,
see pzevious remarks.
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18 Nov 6k JCSM-967-6%: "Courses of Action in Southeast
Asia (U)"

Summary of Concept. As a result of a SecDef conversation
with the CJCS on 10 Nov 64 concerning "a possible US
program of actions in Scutheast Asia comprising a con-
trolled program of systematically increased military
pressures against the Democratic Republic of Vietnam
(DRV) applied in coordination with appropriate political
pressures,” the JCS told SecDef "It is desirable that a
clear set of military objectives be agreed upon before
further military involvement in Southeast Asia is under-
taken." They pointed out that their memorandum of

14 November (JCSM-955-64) set forth "their preferred
courses of action to reverse the unfavorable trend in

the Republic of Vietnam (RVN) and Laos with the objective
of causing the DRV to cease supporting and directing

the insurgencies in those countries. If a controlled
program of systematically increased pressures was directed,
the JCS recommended that the following objectives were
appropriate:

"a., Signal the willingness and determination of
the United States to employ increasing force in support
of national objectives with respect to RVN and Laosy
namely, an independent and stable non-communist govern-
ment in RVN and a free and neutral Laos under the terms
of the Geneva Accords of 1962.

"b. Reduce, progressively, DRV support of the
insurgencies in RVN and Laos to the extent necessary to

tip the balance clearly in favor of the Governments of
RVN and Laos by:

(1) Reduction of the amount of support available
through destruction of men, material, and supporting
facilities;

(2) Reduction of the amount of support avail-
able through diversion of DRV resources to inecreased
homeland defenses and aler<s; and

ECRET % 4
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% (3) Reduction of the te.cf delivery ci the
avallable support through destruction of trideges and other
LOC choke points; staging facilities znd transport: and
through interruption of movements by attacks on selected
Tixed targets, armed route reconnaissance, raids, and
waterborne interdictions.

™=
rz
c

"¢, Punish the DRV for DRV-supported military
actions by the Viet Cong/Pathet Lao (VC/PL) against the
Governments of RVN and Laos, ‘including the US casualties
whichl/have resulted from those actions.

|"d. Terminate the conflicts in Laos and RVN only
under conditions which would result in the achievement
of US'objectives."

The JCS also recommended a controlled program of
"systematically increased" military pressures against
North Vietnam, consisting of "sequential actions,"
"reprisal actions," and "“"collateral actions." The
sequential actions inecluded the following air operations
against North Vietnam:

"Conduct low-level reconnaissance probes of infil-
tration associated targets near the Laos border in the

ggv and attack LOC in DRV near the Laos border and the
Z. |

"Expand the reconnaissance coverage of the DRV with
extension to Cambodia if necessary, and conduct air
strikes against infiltration-associated targets in the
DRV (Phase I - 13 targets south of the 19th parallel,

followed by Phase II - 14 targets north of the 19th
paral}el).

| .
"Conduct aerial mining of DRV ports, initiate a
naval quarantine/blockade of the DRV, and attack, with
increasing severity, targets in the DRV.

"Conduct air strikes against remaining military and
industrial targets in the DRV, Targets are as contaired
in '9% Target' list (JCSM-729-6L)."

\
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The reprisal actions included those actions already
recommended by the JCS on & and 1% November. The
collateral actions provided for deployments to support
the above actions. :

Remarks. "The SecDef, in memorandum on 21 Nov 64, noted
the views of the JCS and stated that the JCSM was cent
to the Department of State to be included along with
JCSM-955-6% in interdepartmental studies of the subject.
No immediate action developed; however, see 4 Nov &4
remarks. In a subsequent memorandum (JCSM 1005-6% of

1 Dec 1964) the JCS stated that this program of systemat-
ically increased pressures should be implemented about
15 December 1964 and completed in two to three months;
however, the program has been extended over two years
during which time some actions have not yet been taken.

-SECEET "
C-23 Appendix C



’ sacgs‘r- / -

- .

’*v Ol L CSM-GE2-54: "Tourses:izl scticn in

oouthgast Asia (U)"
J

Summzr of Concernt. The JC3, commenting on a draft cof
"Courses of Actior in Southeast Asia" rrepared b" the
National Security Council Working Group, sta%ed t
SecDef that they “unaerstanu established nat: onal
policies include as objectives in Southeast Asia a stable
and independent noncommunist government in the Republic
of South Vietnam (NSAM 288 of 17 Mar 64), and a
stabilizeéd situation in Laos which conforms to the
Geneva Accords of 1962 (NSAM 249, 25 Jun 63). They
consider these objectives to be valid and essential to
maintaining the US security position world-wide. They
further consider that the best probability of success in
attaining these ends will be afforded by achieving the
prerequisite objective of causing the cessatisn of
North Vietnamese (DRV)'support and directicn of the
insurgencies in RVN and Lacs. Early implementation of
political and military actirons designed to achieve
these objeetives, in addition to continued aggressive
programs in SVN, offers the greatest assurance of
success."

The JCS examined five courses of action open to the
US in Southeast Asia, and recommended the implementation
of the following course of action as offering the "best
probébility of attaining the stated objectives."

|

, "Undertake a controlled program of intense military
pressures against the DRV, sw1ftly yet deliberately
applied, designed to have ma jor military and psycho-
logical impact from the outset, and accompanied by
appropriate political pressures. The program would be
undertaken on the basis that it would be carried through,
if necessary, to the full limits of what military actlons
can contribute toward US national objectives; it would bte
designed, however, for suspension short of those limits
if objectives were earlier achieved. The military
program for this course of action is the program recom-
mended in JCSM-955- 6h dated 14 November 1964,"

|
i
|
| /
1 i
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Remarks. The SecDef acknowledged receipt of the JCSM
on 30 Nov 64 and c=tated¢ that it had been provided to the
Department of State for utilization by the Naticnal
Security Council' Workirg Group (NSCWG). No immediate
action developed; however, see 18 Nov 64 remarks.
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S umarv of Concert. Considering that the bombing of the
Z1iny p0Q was "a deliberate act aimed directly at US
foreces in South Vietnam," the JCS recommended "that a
renrisal attack be executed immediately on DRV Target
Number; 36, Vit Thu Lu Army barracks," with the attack
primarily "a US operation.”

|

Remarks. This action was disapproved by "highest levels"
Dy message (SEC STATE Washington, D. C. 292253 Z Dec).

|
|

c-26 appendi N0




.57(&&6- SEwITIVE oy

11 Feb 1965 JCSM-100
e

t5: "Courses of Action-Southeast
Asia -~ First Eight Weeks

k (S)n

Summary of Concept. The JCS recommended an "eight weeks
program of attacks against DRV targets." The program,
"primarily a rlan for air strikes,” would be confined
generally to '"targets zliong Route 7 and south of the
19th parallel, "and employ "both RVN and US forces."

It was anticipated tha: "initial overt air strikes"

would be as "retaliation in response to a provocative

act by Viet Cong or DRV forces against US or RVN person-
nel or instaliations" and that "successive overt opera-
tions to provide sustained pressures and progressive
destruction will be continued on the plausible justifi-
cation of further provocations, which on the basis of
recent past experience seem quite likely to exist."

The JCS believed that "as the program contimies the
realistic need for precise event-asscciation in this
"reprisal context will progressively diminish." They
anticipated that such a program would bring about
response from NVN, Communist China and the Soviet Union
varying from the use of propaganda, to defense, to

overt aggression in SVN, though the JCS believed that the
Chinese Communists "would be reluctant to become directly
involved in the fighting in Southeast Asia." The JCS
also considered "that the probable Soviet response . . .
would consist both of a vigorous diplomatic and propa-
ganda effort. to bring the Usited States to the conference

table and the provision of military support to North
Vietnam."

It was the opinion of the JCS trat this progranm
would demonstrate tz the DEV “haz contimiation of ite
direction and support of insurgencies would lead
progressively to mcre serious punishment. If the
insurgencies were to continue, with active DRV support,
strikes against the DEV would be eXtended with inten-
sified efforts against targets north of the 19th parallel.

ECRET SEfSITIVE 4
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Femarks. The program 25 reccmmended Ly tne cCS was
1

not favorably acted upon. The targets eventually were

struck as a recsult of subsequent recommendaticns.
This program was recommended by tne JCE after it became
apparent that none of their previous recommended
programs would be adopted. It is significantly reduced
in scope and .intensity from rreviously recommended
programs.

1
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27 May 1965 JCSM-L15-63; "Air;Gperatisns against
North Vietnam (U)"

Summary of Concept. The JCS informed SecDef that they
considered "that the introduction of an offensive
" bomber (IL-28) capability into North Vietnam adds a

new dimension to the situation in Southeast Asia for it
gives the DRV a markedly greater capability to undertake
offensive air action against US foreces and against all
targets in the Republic of Vietnam." They added:
"Although the offensive bomber airecraft introduced are
few in number, the threat they pese is significant when
the potentizl targets, such as the airfield at Da Nang,
are considered.”

On 19 April, SecDef had expressed the desire that he
be kept informed "of the readiness status of the surface-
to-air missile (SAM) site 15 miles southeast of Hanoi."
'The JCS provided him with the following information:

"Within this past week, this site has attained a
state of readiness whereby it can become operation at
any time. If not neutralized, this SAM site, estimated
to be the first of four-five (three sites are now
identified) in an arc protecting the Hanoi-Haiphong
complex, will become a threat to ROLLING. THUNDER and US
reconnaissance operations. The are, if completed,
would pose a serious threat to all air operations in an
area approximately 80 x 125 miles around Hanoi . . ."

The JCS considered "the neutralizaticn and elimination
of the IL-28/MIG threat and the .SAM site to be a matter
of military urgency." They had considered the "volitical
factors and policy considerations which might weigh
against the US course of action discussed herein." They
believed "that in this instance, military considerations
are clearly overriding and that the prcposed air operations
against the IL-28/MIG threat and the SAM site should be
approved now in order to permit timely action." The JCS
recommended that SecDef approve a message which would
authorize CINCPAC and CINCSAC to conduct attacks to:
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fb. Destroy the SA-Z2 =ite SE of Hanoi.
|

¢. Destroy any military aireraft which may have
decloyed to other airfields in NVN as well as POL storage
azzociated with the major jet capable airfields in the
Hanoi/Haiphong area." :

|

Remarks. The JCSM, recommendations, which were brought
to the. attention of the President, were disapproved by

the SecDef by memorandum on 15 Jun 65 for the following
reasons:

é. Ambassador Johnson, with General Westmoreland's
concurrence, rscommended against it.

b. The Intelligence community estimatecs indiczted
that it was unlikely that the enemy would employ the
IL-28s in offensive actions.

|

¢. The Hanoi SA-2 sites had not Yet interferred.
with t?e air campaign.

On 21 Jun 65, the JCS, after review of the 15 Jun 65
SecDef;memorandum, agreed to the preparation of a
response-type paper (JCSM-498-65 below).

Theronly military action which developed from these
recommendations occurred after the 24 Jul 65 shootdown

of an F-4C by a SAM - the SA-2 sites were authorized for
4 special strike on 27 Jul 65.

'
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11 Jun 65  JCSM-L57-63: "JS/A11TFed Troop Deployments
To South Vietnam (SVN)}(S)"

Summary of Concept. The JCS reaffirmed their recom-

mendations of 27 May 65 (JCSM-415-65 above), recommended
increased deployments and further stated that in addi-
tion to the subject deployments, the Joint Chiefs of
Staff considered that azir action against North Vietnam
should have been intensified to include inereased armed
reconnaissance of LOCs and strikes against militarily
important targets. Such action, they said, was neecessary
to reduce DRV capabilities to support the VC and the

PAVN to punish the DRV, and to further establish US intent
to prevent a communist seizure of SVN.

Remarks. No immediate military actions along the lines

of these recommendations against NVN developed.
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Summzrv of Concept. The Joint Chiefs of Staff carefully
considered the military threat created by the SAM sites/
MIGs/IL-28s and re-evaluated the political and military
risks involved both in attacking and in not attacking
them. ' They concluded that the threat to our forces was
such that the risks attendant upon positive action had
to be iaccepted. The Joint Chiefs of Staff reiterated
their 'concern that failure to take timely action against
a known threat would be difficult indeed to explain

were the enemy to launch successful air operations from
his then present posture. From a military point of
view, iit would have been desirable to eliminate both

the SAM sites and the hostile air threat concurrently.
If this course of action was politically unacceptable,
the Joint Chiefs of Staff recommended destruction of

the SAM sites as they neared operational status in order
to permit greater freedom of target destruction and high-
level reconnaissance in the Hanoi area.

|
Remarks. SecDef met with the JCS on this paper on 28
vune.! The JCS were asked to provide answers to guestions
ncsed. regarding expected attrition; that is, comparative
costs, attrition rates and alternatives with supporting
rationale. These were provided on 3 Jul 695.

The 24 July 65, an F-4C and crew were lost and three
additional F-4Cs in the flight suffered major damage
from Fne or more SAM sites.

The JCS directed CINCPAC to attack the two suspectad
SAM sites on 27 Jul 1965 and on 11 Aug 65 authorized
armed reconnaissance attacks to seek out and destroy
sites, within the recce area.

On' 12 August 1965, however, the Joint Chiefs of Staff
were notified that their over-all recommendations would
not be favorable acted urpon.
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6 Aug 69 JCSM-608-65: "Blockade and ierial Mining Study (U)"

Summary of Concent. This study, made in response to
National Security Action Memorandum (NSAM 328), states
that "effective maritime control measures, if accompanied
by sustained air interdiction, thus appear to afford a
significant means of applying pressure across the board
against DRV L0OCs . . . which contribute to the capabllity
of the DRV to support the Viet Cong insurgency in South
Vietnam." The JCS recommended "aerial mining of the
approaches to the ports of Haiphong, Han Gay, and Cam Phu
in the DRV" with minor ports added as required. They
recommended complementary increased interdiction against
high density LOCs north of the 20th parallel.

Remarks. The DEPSECDEF, stated in his 18 Aug 65 memo,
that the study was given to the Department of State for
political assessment and would, thereafter, receive con-
sideration for future military action. The first river
mining action occurred 12 March 1967.

—— ' -
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=7 hug 695 LCEN-652-6%: Concept=f~r Vietnam (T)

Summarv of Concept. To support the national objgctive

in Vietnam (NSAM-288) of securing a "stable and independ-
ent noncommunist goverrment; the JCS recommgnded the
following US basic strategy: intensify military pres-
sure on the DRV by air and naval power; destroy sig- _
nificant DRV mil:tary targets, including the base of _
supplies; interdict supporting LOCs in the_DRV; interdict
supporting LOCs in the DRV; interdict the infiltration
and supple routes into the RVN; improve the combat effec-
tiveness of the RVNAF; build and protect basesj reduce
enemy reinforcements; defeat the Viet Cong, in concert
with RVN and third country forces; and maintain adequate
forces|in the Western Pacific and elsewhere in readiness
to deter and tc deal with CHICOM aggression. By aggres-
sive and sustained exploitation of superior military
forces, the United States/Government of Vietnam would
seize and hold the initiative in both the DRV and RVN,
keeping the DRV, the Viet Cong, and the PL/VM at a
disadvantage, progressively destroying the DRV war-sup-
porting power and defeating the Viet Cong. The physical
capability of the DRV to move men and supplies through
the Lao Corridor, down the coastline, across the DMZ,
and through Cambodia must be reduced to the maximum
practical extent by land, naval, and air actions in
these areas and against infiltration-connected targets.
Finally, included within the basie US military strategy
must bz a buildup in Thailand to ensure attainment cf
the proper US-Thai posture to deter CHICOM aggression and
to facilitate placing US forces in an advantageous logis-
tic position if such aggression occurs.

Remarﬁs. On 11 Sep 65, the SecDef acknowledged receipt
of , and agreement with, the "Concept for Vietnam" and
stated further agreement "that recommendations for

future operations in SEA should be formulated" and sub-
mitted for individual consideration as they are developed.
He sent a copy of the memorandum to the Department of
State land the White House for use in future deliberations.
Ne immediate military action over and above the ROLLING
THUND%R program developed.

|
|
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2 Sep 65  JCSM-(70-65: "Air Strikes Abainst North Vietnam (U)"

Summary of Concent. The JCS recommended a program of
air strikes to be undertaken as a matter of urgency,
giving military reasons why the program should bg
initiated, and setting forth a concept of operations.
Targets included:

"a. The Phuc Yen Airfield installation, includ-
ing the aircraft thereon.

b. The rail, highway, and waterway routes and
traffic between Hanoi and Haiphong.

¢. The rail, highway, and waterway rcutes and
traffic between Hanoi-Haiphong and south China.

d. POL storage facilities at Haiphong.

e. Those SAM installations and other anti-
alrcraft defenses which pose a threat to the above
air operations."

The JCS stated that:

"Failure to initiate air operations against North
Vietnam now as recormended herein to support the over-
all strategy for Southeast Asia wculd resuit in increased
US commitments, costs, and casualties and increasing
risk to the security of major elements of US and SVN mili-
tary forces and facilities., Each day's delay produces
increased enemy capability which will have to be destroyed

eventually at an increasingly higher cost to the United
States."”

The JCS requested "that their views be brought to the
attention of the President without delay."

Remarke. The DEPSECDEF, on 4 Sep 65, posed questions
to the JCS regarding the US preparations, ability to,
and anticipation of a NVN strike against US/SVN forces.
He also asked if the JCE thought it advisable to seek
the views of the Board of National Estimates or the
judgment of Ambassador Taylor and General Westmoreland
prior to. the rendering of decisions on this paper. The
answers were submitted on 11 Sep 65 (JCSM-686-65 below).

- -
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Luthorization tc strike from FhuczYen airfield has
rot yet been granted; however, in the NE area, the LOCs
were initially attacked on 17 Sep £5, some SAM sites
T Cet 6?, and parts of the major POL on 29 Jun eE.

'
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11 Sep €5 JCEM-636-07:

3. "Aip Sttikes hAgainst North
Vietnam - JCSM-670-65 (U)"

L

Summary of Concept. The JCS answered questions posed

by DEPSECDEF about their recommended program of air
strikes of 2 September 1965. They reiterated the

urgent military necessity for the program, in view of

the importance of this matter to the conduct of the

war, minimizing the risk to major forces and facili-

ties and preventing casualties. The JCS reiterated their
recommendation that these proposed air strikes be author-
ized now for immediate execution.

Remarks. By memorandum, on 15 Sep 65, the SecDef informed
the JCS that he was '"not persuaded by the reasoning of
JCSM 670-65 that the military advantages the Joint Chiefs
of Staff state would flow from the propecsed strike effort
outweigh the military and political risks involved in
impiliementing the proposal." He added that a 'new up-to-
date Special National Intelligence Estimate" would be
obtained to determine the likely DRV, Chinese and Soviet
military reactions to a program of the magnitude, timing
and scope recommended by the JCS. This estimate would
also evaluate the effect of the strike program on the
effort within South Vietnam.

In addition, he stated that the JCS "should make
recommendations with respect to any further intensifi-
cation of air defense and early warning capability required
to properly defend South Vietnam and our forces there."

See previous remarks re military actions in response
to the recommendations.

— -~
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1 Jan €9 JCElM-%-66&: "JCS Zasiec Fuies cf Zngagement -
Southeast Asia (U)"

!
Summary ~~neert. The JCS submitted revised rules of

engagement :or Sk Asia in order to provide clear, concise
regulations which could be observed by engaged forces
with minimum likelihood of mistakes through misunderstand-
ings and misinterpretations. Among other changes, the
JCS proposed a revision of the definitions of "hostile
aireraft" to include "hostile aircraft as may be encountered
over Cambodia," and a provision for "immediate pursuit of
hostile forces in/over Southeast Asia." Authorization
for pursuit into Cambodian territory, seas and air spaces
did not include authority "to attack Cambodian forces,
except in self-defense," or "to conduct air or artillery
operations against populated Cambodian areas.”" The JCS
proposed removing the restriction against pursuit inte
CHICOMjair space and seas, stating:

i

"The removal of this restriction is considered
essential at this time in light of the increasing CHICOM
MIG threat in order for our forces to.exercise their
legitimate right of self-defense. Provisions also are
required now for the likelihood that other hostile air
forces|will utilize CHICOM bases as a sanctuary."

Remarks. See remarks associated with JCSM-295-66 below
dated © May €6.

- 4
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8 Jan 66 JCSM-16-66: "Air Operations- igainst North Vietnam (U)"

Summarv of Concept. The JCS informed SecDefl that air
strikes against NVN were "an essential complement to
US/Free World military operations in South Vietnam" and
that the direct pressure of these air strikes was "a
principal means of persuading the DRV to cease its sup-
port and direction of the insurgency in SVN." They

added that "the present stand-down contravenes that pur-
pose and greatly weakens US negotiating leverage." The
JCS recognized "the merits of peace offensives, especially
with respect to their impact on US and world opinion,"
but stated that experience "cautions against the sub-
stantial risk in an all-out effort for negotiation during
a stand-down." They added:

"The Joint Chiefs of Staff consider the early
resumption of offensive air operations essential if we
" are to avoid a misinterpretation of US resolve in South-
east Asia, redress advantages accruing to the DRV from
the stand-down; and enter into meaningful negotiations
from a position of strength. The Joint Chiefs of Staff
therefore recommend that a policy decision be taken now
to terminate the stand-down of offensive air operations
against the DRV 48 hours subsequent to Shelepin's return
to Moscow from Hanoi, by which time the Soviets would
have had opportunity to communicate to us any substantive
results of his visit." '

Remarks. SecDef acknowvledged receipt of the JCSM on

19 Jan 66 and stated that a copy had been forwarded to
the SecState. Air operations were resumed against North
Vietnam on 31 Jan 66.

SEC x|
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1t Jan 66 JCSM-Li-66: TAir Tperatisns Agalmst Horth
Vietnam (NVN) (U)"

|
Summar% of Conce=-. After a review of the air strike
brogram against N, the JCS informed SecDef *hat the
restrained air - ~ikes against the north, "as conducted

thus far," would not achieve the primary military objec-
tive of causing NVN to cease its support ang direction
of aggression in RVN. They stated that the piecemeal
nature !of the attacks against NVN had permitted the
enemy "greater freedom to replenish and disperse-his.
stocks, redirect the flow of materials and improve his
defenses."” The geographic restrictions and limitation
on the' number of armed;reconnaissance sorties authorized
had limited effective .nterdiction of the extensive rail,
highway, and inland waterway LOCs. Moreover, these
restrictions and the requirement for single coordinated
attacks on specified targets had exposed US forces to
greater risks. The JCS considered that "offensive air
operations against NVN should be resumed now with a

sharp blow and thereafter maintained with uninterrupted,
increasing pressure . . . . These operations should be
conducted in such a manner and be of sufficient magnitude
to: deny the DRV large-scale external assistancej destroy
those resources already in NVN which contribute most to
the support of aggression; destroy or deny use of rail-
way facilities; and harass, disrupt, and impede the
movement of men and materials into SVN." Therefore, the
JCS recommended that:

I"a, The authorized area for offensive air operations
be expanded to include all of NVN less the area encompassed
by a ten-mile radius around Hanoi/Phue Yen Airfield, a
four-mile radius around Haiphong and a twenty-mile China
buffer zone. Exceptions to permit selected strikes within
these restricted areas, in accordance with the air cam-
paignjdescribed herein, will be conducted only as author-
ized ?y the Joint Chiefs of Staff.

.”b' Numerical sortie limitaticons on armed recon-
naiss?nce in NVN be removed.

!”c. No tactical restrictions or limitations be
imposed upon the execution of the specific air strikes.
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"d. The Joint Chlefs of Staff be authorized %o
direct CINCFAC to condiuct an air campaign against the
DRV as described herein."

Remarks. On 22 Jan 66, SecDef suggested in a memorandum
to the CJCS that the JCS "undertake to secure an inter-
agency intelligence assessment of the probable effects®

of the adoption of their recommendations '"on NVN capabillty
to support the insurgency in SVN." This was referred to
the DIA on 25 Jan 66. DIA made a recuest for a Special
National Intelligence Estimate (SNIE) on 27 Jan 66. The
United States Intelligence Board approved the SNIE on

4 Feb 66 and the JCS received it on 5 Feb 66. While

the air campaign was resumed on 31 Jan 6€, military action
in support of the recommendations did not develop.
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2% Janl 66  oCSM-56-66: "Air Operations igainst North'
Vietnam (NVN) (U)"

Summary of Concept. The JCS forwarded to SecDef three
alternati:ves for the initiation of the program of offen-
sive alr operations against NVN which they had recommended
on 18 Junuary 1966, The three alternatives were:

l) a maximum initial armed reconnalssance effert
utilizing three carriers at Point Yankee plus all Thai-
based aircraft for a total of approximately 450 strike
sorties per day, continuing for 72 hours and concentrat-
1ng on land and water LOCs (outside of the excluded area)
in ail known areas of transport activity revealed by
photo reconnalssance,

2) armed reconnaissance operaticns against LOCs
in southern NVN, resumption of which would be justifled
by spec1f1c enemy action and which would be increased
progre551vely to the tempo and level of intensity
recommended by the JCS on 18 Jamuary;

l’) armed reconnaissance operations against the
LOCs and simultaneous strikes against "the infiltration
assocﬂated DRV POL system, "reguiring a third carrier
- P01nt V-nkee a1 Thai-based airecraft.

: JCS a ') rec. -7’2 hat alr operations be initiated
i "VN "w' hout * - v io1 - ~runcement so as to achieve
ma.imm 1 n9riss * Tfec. " 1ess," in acecordance with
the y iog.~ « set : - in alte..ative three, above, and
that 1ol «w-on act " : be as ==t forth in their recom-

mendaﬁious of 18 J muary 1G66.

Remarks. On 15 F2b 36, the I~ -of acknowledged receipt
of both this JCSM and the rela: 3 18 Jamuary 66 memorandum
above. He stated that "the JCS views will continue to

receive fuil consideration in further ievelopment of the
ROLLING THUNDER program."

Air operztions against NVN reecoiim ace sn 31 Jan 66 witn
a lim%ted sortie rate.

. SEZRET ?
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19 Feb 66 JCSM-113-66: "Air CperatIons Against North Vietnam (U)"

Summary of Concept. The JCS recommended to SecDef that
the air strike program contained in JCSM-41-66 of 18 Jan
66 be approved for immediate implementation. They sug-
gested that "other than military considerations" dictated
the exclusion of the northeast area of NVN from attack
by US forces, the excluded area be redefined as the area
north and east of a line extending from the coast, passing
four miles south of Haiphong, ten miles south and west

of Hanoi/Phuc Yen Airfield, and north to a twenty NM
buffer zone along the northwest Chinese border. In this
case, CINCPAC should be authorized 7,400 combat sorties
monthly in NVN and 3,000 in Laos, with flexibility for
employing his resources as weather and operational fac-
tors dictate in order to increase over-all effectiveness.
If the excluded area could not be redefined as indicated
above, the JCS recommended that the present area of
operations be expanded to that existing on 24 December
1965. In this case, CINCPAC should be granted the
flexibility to employ resources allocated to Laos and

NVN as weather and cperational factors dictated.

Remarks. The DEPSECDEF (3 Mar 66 memo) stated that the
JCSM was carefully reviewed and certain recommendations

.incorporated in the decisions reached during the week

‘E—,Lé . =
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summarw of Concept. On 21 March 1966, 3ecDef had Ciscussea

a2ir operations against NVN with the CJSCS and reqpes@ed )
'nat a controlled armed reconnalssance program =€ developed
against selected LOCs in the northeast quadrant.’ In a
subseduent conversation with CJCS on 23 March 1%96, he
reguested "additional information regarding attacks on the
NVN POL system." On 26 March 1966, the JCS provided SecDef
with their recommendation that, as a "next step,” RT 50
be initiated on 1 April 1966 in accordance with the follow-
ing: |

!"a. Controlled armed reconnaissance be conducted
at a monthly level of 900 attack sorties over the routes
Gesignated in the Appendix.

| "b, Attacks be conducted against the nine POL
storage areas, six bridges (three restrikes), one cement
plant), one iron and steel combine, one thermal power
plant!, and one EW/GCI radar site as shown in the Appendix.

|"c. CINCPAC conduct these operations within the
over-all sortie allocation of 8,100 attack sorties for
Laos and NVN as the operational situation dietates.

| "d. No tactical restrictions or limitations be
placep upon the execution of the specific air strikes.”

Remarks. The SecDef acknowledged receipt (memo 13 Apr 66)

of the JCSM and its use in connection with the decision
on ROLLING THUNDER 5C, which authorized four bridges and
contreclled armed reconnaissance zlong major LOCs in the
NE quadrant. In addition, forces were authorized to
attack: four dispersed POL sites, a POL tank plant, a
truck park and a motor repair facility on 31 May 66;

the Viet Tri railroad/highway bridge on 25 Jun 663 and
the seven major POL targets and the key GCI site on

29 Jun 66. The level of attack sorties for Laos and

NVN was increased from 8,100 to 10,10C.
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Ut Apr £  JCSM-238-66: "ROLLING *THUNDER Study Group Report
'Air Operation Against North Vietnam' (mn

Summarv of Concept. The Chairman, Joint Chiefs of Staff,

on 1 rep b6, directed that detailed study of ROLLING

THUNDER and related programs be conducted, and a compr:-
hensive concept and outline plan be developed for an

air effort redirected for optimum military effort. The
concept developed by the study group required an '"initial
application of air attacks over a widesrread area against
the NVN military base structure and war-supporting resoureces.

(13

The three-phased plan (with three supporting special
attack options) required a "modest adjustment in size of
the sanctuaries by reducing the area around Hanoi and
the Phuc Yen Airfield to a 10 NM radius, to a 4 NM radius
around Haiphong, and to 20 NM from the Chinese border . . . ."

"Phase I starts with an expansion of the armed recce
area to the northeast and progresses into attacks against
a wide selection of targets outside the reduced sanctuaries.
ghese targets should be neutralized over a perlod of L4 to
weeks . . o

"Phase II intensifies the pressure on NVN by attacks
on military and war supporting installations within the
reduced Hanci-Haiphong sanctuary . . . .

"Phase iII provides for further intensification
through attacks on selected targets from the JCS list
that have rnot been attacked in previous phases . . . .

"Special Attack Option A. Air attacks on the POL
entry at Haiphoneg.

"Special Attack Option B. Aerial mining of the
channel apprcacnes to the ports of Haiphong, Hou Gai,
and Cam Pha."

"Special Attack Option C. Strikes against the
ma jor airfields at Hanci, Haiphong, and Phuc Yen."

%ﬁg -~
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In additiorn, “concurrent with this thased
n iz a continuing program o7 daysand night &
c

Semarks. The report was noted by the JCS and forwarded
for informaticn to the SecDef. The memorandum stated:

"The Joint Chiefs of Staff will consider this study

in making recommendations to you on future ROLLING

THUNDER programs." No immediate military action developed.

e e
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% My of JCSM-295-66: "Rules of Engsgement-Southeast Asia (U)"

Cummarv_of Zoncept. The JCS requested SecDef as a matter
of urgency to approve their proposed revised rules of
engagement of 1 January 1966 because:

"Enemy aircraft in Southeast Asia have attacked

US aireraft over North Vietnam recently with increasing
frequency. US aircraft, however, currently are pro-
hibited from immediate pursuit of hostile aircraft into
CHICOM air space although recent reaffirmation of
earlier public declarations by the Secretary of State
indicate that no such enemy sanctuary exists. This
anomaly serves both to compromise US foreces by unduly
hampering their response to attacks by hostile forces
and to invite attacks by enemy forces cperating from

or retiring to CHICOM bases. It is imparative that
guidance to US forces be clarified and that they also
"be provided with clear operational autheority and
guidance consistent with their legitimate right of
self-defense.”

Remarks. SecDef provided the JCS (memo for CJCS dated
16 May 66) with an interim response to the proposed
revised rules of engagement recommended in JCSM-5-66 of
1 Jan 66 above and this JCSM. Commenting on pursuit
into Communist China in response to attack against US
forces, he said:

"The current rules of engagement . . . are clear
and unegquivocable (sic) regarding incursions into
Comrmunist China and reflect current US Government policy:
"No pursuit is authorized into territorial seas or air
space of Communist China.' 1In the event that Communist
Chinese forces become directly involved in, 6 hostilities
in Southeast Asia, this rule would obviously require
reconsideration; and under such circumstances, I am
confident that Chinese territory would not be accorded
the status of a 'sanctuary'."

SecDef believed the ruleé contained a statement which

met emergency situations "wherever and whenever they
develop':

SECR Ly
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~peo requircme vy pemmancer 19
anit sgainst ormed attack with al e at nhis
disposal. In the event of such an attack, ~he COO-

ncerned will take immediate 28
king force."
ed CINCPAC with

(On 31 May 1966, the Jjcs provid
these comments, and instructed him that the 17 April
25 modified on 26 May 1969,

fied other-

1965 rules of engagement,
would remain in effect until he was noti
wise.)'
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22 Nov 66  JCSM-727-66: '"Suspensich cof Military Operations (U)"

Summaryvy of Concent. The JCS stated to SecDef that:
"Pressures for a stand-down of military operations during
the Christmas and Tet holidays are already beginning.

The Joint Chiefs of Staff are strongly opposed to any
stand-down in military operations during these holiday
seasonsj however, if some type of cease-fire is directed,
they recommend it be limited in order to minimize the
significant milltary advantages this offers the Viet
Cong/North Vietnamese Army. Moreover, if a stand-down

is directed, an early decision should be made as to

the timing and scope of cessation of bombing in North
Vietnam and/or reduction of ground operations in South
Vietnam during the holiday period in order to permit
sound military planning for such actions."

"A cessation of military activities must be accomplished
with minimum over-all degradation of military operations.”

The JCS pointed out that during the 1965-66 Christmas-
Tet stand-down the enemy had been provided military
advantages while "our forces suffered distinct military
disadvantages." They emphasized that NVN had been given
time to recover from previous bombings and to make sig-
nificant preparations tc defend against renewed air
strikes. The JCS favored limited stand-downs at Christmas
and Tet to "a maximum of 48 hours in each instance" with
all air operations in Laos and air recce over NVN and RVN
contimiing during the stand-down. Specific authority
should be given to CINCPAC to strike any "unmusually
lucrative or threatening military targets in North Vietnam"
that might develop as a result of the stand-down. The
JC8 stated that US military action preceding the cease
fire should be intensified so that:

"there is a large element of doubt in the enemy's
mind as to the level of effort at which we will reinitiate
our operations. In this respect the Joint Chiefs of Staff
recommend a sharp increase in the intensity and, if possible,
the scope of air operations in North Vietnam both prior to
and immediately after any stand-down."

sec e
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27 Dec 66  JCSM-792-66: "Proposed National Security
Action Memorandum (NSAM), 'Strategic Guidelines for 1967
in Vietnam®' (U)"

Summary of Concept. The draft NSAM was reviewed by the
JCS at the request of the acting Assistant Secretary of
Defense (ISA) dated 14 December 1966. This paper submits
a revised draft with specific objectives for the air
campaigns in NVN as follows: :

Intensify operaﬁions to make it as difficult and
costly as possible for NVN to support aggression and to
reduce substantially infiltration into SVN.

(1) Adjust the air and naval offensive with respect
to the extent and quality of targets.

: (2) Increase the anti-infiltration capability, .
thereby further reducing, impeding and obstructing the
flow of men and material into SVN.

(3) Without prejudicing other aspects of the.over-
all military effort, consider proceeding with such
increments of a barrier system as are determined to be
militarily useful and feasible.

(4) Seek and apply additiomal economic, political,
psychological and military pressure on the North.

Remarks. The Department of Defense comments (DEPSECDEF
memo to Special Assistant to the President dated 28 Jan
64) on the draft NSAM fall shorit of the intent on item
(1) in refinement of air and naval operations vice
broadening of the target base.

SE
C-51 Appendix C



L

TOP SECRET
| fFeran

“% Jan 67  JCSM-25-67: "US Folicy. fcr TIT 1967 (U)

Summa%v of Concept. The JCS expressed their opposition
to the "Tet Stand-down or any extension thereof because
of the high military cost to US, Republic of Vietnam
(RVN) | and allied forces incurred by the numerous,
repeated, and deliberate infractions of past stand-downs

annoucements by the enemy." They stated opposition "to
a policy which allows the enemy to strengthen his tactical
posture without permitting adeguate counteractions."” They

recommended selected military measures, nevertheless, to
reduce the enemies ability to enhance his posture during
the stand-down by a contimiation of SEA Dragon operations
against military and logistic watercraft and attacks on
ma jor| resupply activity on LOCs south of 199 N.

I .
Remarks. No favorable action was developed and the TET
-1 Feb) was instituted without implementation of the
recommendations.
I
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APPENDIX D =

NORTH VIETNAM AIR DEFENSE SYSTEM

1. (S) The North Vietnam Alr Defense System has
developed from a rudimentary system in 1964 to a for-
midable, relatively complex and modern system in 1967.
The system is expected to continue its development as
long as requirements to counter actual or potential
US military actions exist.

2. (S) The NVN radar system has developed in two
years to provide total EW coverage and near total GCI
capability for the entire country. As of 20 February
1967, 440 radar sets have been identified, of which 165
are in the EW/GCI system. AAA fire control and SAM mis-
sile control radars provide protection of all vital areas
often with significant duplication. Due to this over-
liapping of radar coverage and significant duplication
of equipment in most areas the quantity of radar importad
in the future will be less than that imported in the
past and the build-up rate will slacken. Qualitative
changes can be expected with more modern radars, par-.
ticularly in the EW and GCI categories, replacing older
types. The fire control radars for AAA will probably
continue to show a quantity increase and the SA-2
FANSONG radar will build with any increases in SAM
battalions.

3. (S) The present AAA order-of-battle in North Vietnam
reflects a density affording multiple caliber protection to
vital targets and lines of communication. The grovith
in AAA has been rapid, some 15 fold since 1964. This
growth is expected to continue at a less rapid pace 2
provide for more heavy caliber guns and increased gun
count in the southern regions. If a proximity fuze
were introduced along with more fire control radar the
near miss occasions would decline and kill probabilities
increase. The Soviet development of a 57mm AAA proximity
fuze is relatively new and subject to compromise if the
fuze were used in NVN. The initial detection of proximity

fuzing in AAA is more likely to occur in the 85 and 100mm
weapons.
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. (y) The present LAM syniem (the SA-2, S-band) has
avvnnnbéd tor nearly 50 shooudeowns, fhcluding possibillizizsz,
with aver 1,700 missiles rired. The system has degradeud
the acc@racy of US ordnance delivery and geriously impaired
the ability of the Unitead
The Red|River delta area is protected in depth by missiles,
and frequent photographlc coverage of the essential mili-
tary and logistics complexes located there is needed.

High flying U-2 aircraft and photographic drones are
particularly vulnerable to the SA-2 missile. At the
present time 161 fixed SAM sites are capable of accepting
SA-2 firing units. These sites are located primarily 1in
the Hanoi, Haiphong, Nam Dinh delta area ind along ccastal
LOCs to:the north and south. Maximum attantion is necw
devoted to the detection of SAM facilities in the DMZ
region |in order to control the threat to B-32 operations.
In addition to fixed sites the SA-2 system can be operated
from hastily prepared fleld sites which are difficult to
getect! From selecting of a field site to launch capability
is a period of four to six hours. Based on a review of

SAM activity, operating characteristics and growth rate
since guly 1965 and an estimate of projected NVN require-
ments and capabilities, it 1is estimated that NVNs

SAM system will expand from the present 25-30

battalions to at least 40-45 within the next two years.-

In doing so the inventory of FANSONG radars, launchers,
controil vans, and crews would have to be proportionally
increa?ed and the requirement for support areas would
increase considerably. -This would be a significant undertuk-
ing ror North Vietnam. Thus far, they have indicated their
lnsistknce to control and operate the SAM system and would
probably attempt the expansion with minimal Soviet opera-
+ional assistance. An expansion much greater than 40-45
battalions would probably cause a departure from this

basic |policy. In adéition, the importation of missiles
would (be doubled or more since missile expenditure would
probably increase, adding additional loads to the logls-
tics and support systems. Following present observed
operational practice this 4LO-45 battalion strength would
provide air defense in all major military and LOC areas

and allow four to five prepared sites per battalion for
mobility for protection from air attack. The relative merits
to be| achieved through the introducticn of a C-band SA-2
system or a SA-3 are believed small. A C-band system
provides some freguency diversity for ECCM, possibly
increased missile maneuverability and an increased abiliiy

|
'
i
|
|
|
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©5 intercept lower zltitude targets. The present vilils
belng achieved by AAA or low altitude tnrgets orffs=~ -
some extent the need for a low altitude missile sysnem.
This is essentially the same envelope for which the SA-R
is designed. In addition, the SA-3 appears to have sul-
fered development problems. The probability that the
C-band and SA-3 systems will be intrcduced is therefore
smail. There is no evidence at present that North
Vietnam or the Soviet Union has an operatiocnal infrared
SAM. While there is evidence that the Soviet Union
recognizes the need for a missile like the US REDEYE or
CHAPPARAL, no indications of 1its development have been
noted.

5. (S) Although 1t is not currently inflicting sig-
nificant losses on US aircraft, the NVN Air Force does
pose a threat. A number of strike aircraft have failed
to complete their assigned missions when MIG encounters
or indications of hostile intent have caused them 10
Jettison their ordnance. Fighter bases are expanding,
ooth in airfield improvements and new construction.

Hoa Lac Airfield near Son Tay was photographed in March
witn five MIG-17s present, thus the field is ready for
st least limited fighter operations. Kep shows signs

of becoming a primary tactlcal base, and Bai Thuong,
near Thanh Hoa, could soon be completed. The use of Bai
Thuong would extend fighter interceptor capability over
the southern regions of NVN land and off-shore areas

and provide coverage for Laos and the northern regions
>f South Vietnam. The NVN inventory of 114 jet fighters
could increase. At least 32 MIG 15/17 replacements are
now ready at Peitun/Yunnani, China. MIG-21 FISHBED and
all weather interceptors, both FISHBED and FRESCO, using
cannon, rockets, and air-to-air missiles, could increase
the night and adverse weather intercept capability. Alr-
craft of greater capability than the MIG-21 do not seem
©o be required for the defensive role now assigned to
the NVN Air Force. The poor showing in combat, thus
far, is probably more a factor of pilot technique than
aircraft capability. The speed and maneuverability

of the MIG-21 above 15,000 feet is comparable to the

US F4. The ATOLL AAM is a copy of the US SIDEWINDER

and with proper technique should perform comparably.

The LAKALI beam rider AAM is inferior to the US

SPARROW. These Soviet missiles would not necessarily
perform better on most newer Soviet jets as the basic

SECZEI .
D-3 Appendix D
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aircrafit weapons ccntrol systems are .lhe same.

The SU-FITTER would provide more speed and

endurance, however, this alone would not give North
Vietnam the edge. Logistic and technical problems

would increase with the introduction of a newer genera-
tion filghter, and pilot training would have to be con-
sidered. There has been a standardization pattern
developed in other forms of armament as well as airfield
in Norﬁh Vietnam and other SOVIET supported areas.

t would be a departure from this pattern to add another
basic aircraft type requiring separate support within the
supply isystem. The MIG-21 has shown a highly satisfactory
in-commission rate presumably due to the reliability and
relati#e lack of complexity of its components.

|

6. (S) The command and control of the air defense
system|appears to be achieving a reasonable degree of
sophistication. US aircraft are faced with AAA and SAM
defensés as soon as they penetrate the coast line from
the east or enter the Red River and delta areas from
the west. This indicates a sufficient degree of coordi-
nation|between radar surveillance and weapons sytems
selection and command. MIG interceptors contact US air-
craf't during cloudy as well as clear weather and approach
in a manner indicatlve of radar vectored intercept.
Although there have been occasions of MIGs, SAMs, and
AAA being used simultaneously, this is not the usual
case. ‘There does seem to be an element of control
exerci§ed whereby NVN defensive systems are coordinated
in their application to defend against US air attacks.
Presumably a central Air Defense Headquarters is monitoring
the air picture and directing the use of the various air
defense weapons systems.

7. KS) The North Vietnamese suffer from a lack of suf-
ficient talent in technical areas. If North Vietnam
chose to or were forced to maintain their air defense sys-
tem without external material and technical support the
system effectiveness would soon be degraded. On the
other hand, North Vietnam is the onliy country in the
worldfgaining daily experience in air defense. Early
warning capabilities 'are probably becoming highly effective
in detecting and defining nostile targets and providing a
reasonable nrojection of flight paths. Multiple radar
sets %t raczr sites provide for survivability in attacks
and frequercy diversification in a jamming environment.

i |
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ima density in AAA weapons reduces the vulnerability <z
vk and provides mulilti-czliber peotection of military
tazrgets and lines of communicaticon. Command and control
>f weapons and other components within the air defense
system are believed to be exercised through a radio sys-
tem probably capable of variable frequency for a measure
of trotection against jamming. The relatively small
gecgraphic area involved does not demand radio equipment
o1 large size requiring major power equipment. Such a
radio system is extremely difficult to destroy or render
ineffective. The mobility of the SA-2 system within

the large number of prepared sites provides North Vietnam
with a significant ability to avold or recover from attacks
on SA-2 firing units. Airfields and jet aircraft are
vulnerable tc attack, however, a well protected system
of revettments affords much protection for aircraft and
an abundance of labor can probably achieve rapid repairs
to the airfield proper, should it be damaged. Damaged
aireraft, however, would cause a significant burden to
be imposed on in-country capabilities for major repair
and a course of cannibalization would probably follow.

2. (C) The weather in North Vietnam has a bearing cn
both US air and NVN ground operations. During the NE
monsoon, November through February, ground cperations
are not seriously effected north of Vinh while to the
South heavy rainfall has an adverse effect. 1In this
same period air operations are hampered generally
throughout North Vietnam. 3Beginning in March, the inland
and mountain areas of North Vietnam are subject to
adverse weather which affects US air operations more
than ground movement. Moving to the period May through
September, air operations are unhampered generally from
the coast inland to Hanoi and to the southern mountain
chain. At this time ground movement capabilities are
good near the coast and in the southern mountairs, nouw-
ever, movement in Laos is restricted due to heavy rzirn-
fall. In October, the southern mountains open up tc
air operations but southern ccastal areas receive heavy
rainfall and cloudiness prevails in the Laotian pan-
handle.

9. (S) The entire air defense system depends on
foreign support. The Soviet Union and Communist China
play vital roles not only in hardware and technical
assistance, but aiso in providing the means and routes
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I import. Without this uppors North Yietnam would be
unsble Lo maintain or cperate the présent alr defense
system adequately for a prolonged period. The capa-
bility?of North Vietnam to expand and develop its air
defense system, therefore, is basically that of the Soviet
intentﬂons tempered by North Vietnam desires to control
the syjtem. - .

10. (S) The capabllity of the Soviet Union to supply
hardware and support material via overland routes to
North Vietnam is, to an extent, affected by Sino-Soviet
relations and the ability and desire of North Vietnam
to "straddle the fence." China could refuse the Soviets
the use of the overland rail route through China or put
obstacles on the path. If this event occurred, the
Soviets might run the risk of a US confrontation on the
high seas by shipping all military material by sea.
wWhile the problems of Sino-Soviet relations have been
reflecped in public quarrels over rail shipments, there
is no evidence that they have affected the actual passage
of aid to North Vietnam. Under conditions wherein the
northeast rail lines, sea lanes, and port facilities
are relatively immune from attack, external support to
North Vietnam will probably continue to be sufficient
to counter increased levels of US activity and continue

to support the general development of the NVN air defense
system.
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SENEX A TO APPENDIX IF

RADAR

1. (8) The NVN radar network is composed of various
radar equipments required to support early warning (EW),
ground controlled intercept (GCI), antizirecraft. artil-
lery (AAA), and the surface-to-air missile (SAM) :zystems.
In the past four years, the radar order of battle has
increased from a total of 2% pieces of equipment in 1962
to 440 pieces in February 1967. During this growth per-
lod, the number of fire control radars for AAA increased
from six to 246 and the EW/GCI associated radars increased
from 18 to 165. Also, since July 1965, there have been
23 FAN SONG, SAM fire control radars, identified in
North Vietnam.

2. (3) There is a multiplicity of radar equipments
that provide an extensive redundance of functional capa-
bility. This redundancy is well-illustrated in that
there are six BIG BAR B/BAR LOCK, EW/GCI capable radars
located within 25nm of each other north of Hanoi. These
radars have an EW range of 215/220mm and a GCI range of
110/210nm respectively against a medium reflective tar-
get (F-4 and F-105) at 40,000 feet altitude. The redun-
dance of equipment provides the advantage of frequency
diversity, system reliability, and increased combat sur-
vivability. The increase in numbers of radars has also
provided greater operational flexibility since radars
can now be redeployed or serviced without loss of air-
craft tracking capability. Such a system could sustain
censiderable heavy equipment and personnel losses and
still function as a viable system making a significant
contribution to the air defense effort.

3. (S) The physical size of North Vietnam does not
warrant the deployment of such large numbers »f radars.
However, this extensive deployment is not unusual since
it generally fecllows patterns observed in other Soviet-
equipped countries. '

4. (8S) The Aircraft Warning (AW) network consists of
an integrated chain of field radar sets, radar reporting
stations, filter centers and headquarters facilities.

It is estimated that an average system time of three to
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five minutes is reguired to pass aireraft tracking data
from|initial detection by the field radar, tprough the
reporting station and filter center, to the Hanol Air
Defeﬂse District headquarters. From the head-
quarﬁers, the data is probably disseminated to an
indeterminate number of consumers, among whom are, at
least, the variocus defensive weapons controllers.

5,) (8) In addition to the NVN internal AW network,
Hanoi probably has access to aircraft tracking data
gleaned from Chinese communist air surveillance facili-
ties 'located along the joint Sino/NVN border.

6! (S) Along with the increase in numbers of radar
equipments, North Vietnam has realized significant
improvement in the quality and sophistication of equip-
ment; In 1964, NVN early warning (EW) radars were pri-
marily the MOON FACE, RUS-2, KNIFE REST, and CROSS SLOT
withla single FLAT FACE radar at Phuc Yen airfield.
This|equipment provided reasonably good medium to high
altitude EW coverage over the entire country as well as
portions of Lacs, South Vietnam, and the Gulf of Tonkin.

| .
7. (8) By February 1967, the radar inventory included
11 BAR LOCK/BIG BAR B/TOKEN heavy type EW/GCI radars.
The FLAT FACE and SPOON REST EW/target acquisition radar
inventories have grown to 30 and 46 respectively, with
16 ROCK/STONE CAKE/SIDE NET height finders now probably
providing the essential altitude information on hostile
air tracks. Thils newer, improved equipment increased
the medium to high altitude area coverage to a noderate
degr?e and significantly increased the average detection
range against lower flying targets - 3000 feet and below.
The present detection rerimeter around North Vietnam has
excellent continuity; rossible penetration corridors
causbd by previous coverage gaps have now been filled.

|

8. (8) Since the Chinese communists and the Soviets
consFruct and use many identical types of radar equip-
ment, it is difficult in some cases to determine North
Vietnam's actual source of supply. The KNIFE REST A/B,
ROCK CAKE/STONE CAKE, RUS-2, MOON FACE (SCR 270), SCR 58k,
FIRECAN, WHIFF, and TOKEN are common to both countries
and have been provided North Vietnam. The CHICOM early
warqing and coastal surveillance radar, CROSS SLOT, has
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been supplied by the Chinese communists. It is believed
that most of the more modern radars are provided by the
Soviet Union and Warsaw Pact countries, since very few, if
any, of these equipments have been noted in the Chinese com-
munist inventory. The BAR LOCK, BIG BAR, SPOON REST,

FAN SONG, FLAT FACE, ROCK/STONE CAKE, and SIDE NET are

now probably exclusively furnished by the Unlon of Soviet
Socialist Republics and Warsaw Pact countries.

9. (S8) The following radar equipments by name and
function are currently identified in the DIA North Viet-
nam Electronic Order of Battle (EOB), dated 20 January 1967:

Number of Sets

Identified
Equipment Name Function Active Suspense
BAR LOCK EW 5
BIG BAR B ' EW/GCI 3
CROSS SLOT EW 17
FLAT FACE EW/SAM ACQ 30
KNIFE REST A/B EW 22 2
MOON FACE (SCR-270) EW 13 2
RUS-2 EW 6
"SPOON REST A EW/SAM ACQ 46 3
TOKEN EW/GCI 3 _
SUB TCTALS 145 7
FAN SONG A/B Missile Control 23 &
FIRECAN " Fire Control 125 9
SCR-584% Fire Control 1
WHIFF Fire Control 9 1
UNIDENTIFIED Fire Control 111 A
SUB TOTALS 269 23
ROCK/STONE CAKE Height Finder 1! 2
SIDE NET Height Finder .
SUB TOTALS 16 2
SECRET
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Equipmént Name Function Active Suspense
|
FISH NET IFF Interrogator 0 1
SCORE FOABD IFF Interrogator 4
SUB TOTALS Yy 1
| .
HOME TALK CGA/Precision 1
i Approach
CNE EYE GCS Alr Survelllance 2
BEAM TRACK Search Light Control 2
SHEET BEND Coastal Surveillance 0 1
‘ Target Acquisltion
DRY RACK Communications 1
SUB TOTALS 6 1
| GRAND TOTALS L4o 34

S .

10. |(S) For individual equipment locatlion and degree
of site accuracy, reference DIA Secret publication
"North Vietnam Electronic Order of Battle" published
month}y. Following is a summary of active radar
equipqents and thelr associated radii of positional
accuracy expressed in nautical miles circular error
probable (CEP):

EW/GCI ASSOCIATED EQUIPMENT

Raaius of Accuracy (NM)

Equipment
_ Name Function 00 01 02 03 05 10" 15 TOTAL
|

BIG BAR B EW/GCT 1 1 1 3

TOKEN, EW/GCI 1 1 1 2

BAR LOCK EW/GCI* 2 2 5

CROSS| SLOT EW 4 1 1 6 4 1 17

FLAT FACE EW 5 2 4 11 4 3 1 30

KNIFE! REST EW 8 T 2 1 4 22

A/B

MOON FACE EW 6 2 1 3 1 13

RUS-2)| EW 2 1 1 2 6
12 7 1 17 7 2 46

SPOONIREST A EW/SA-2
ACQ
!

* When used Wwith a neignt finder radar.
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Equipment =

Name Function 00 01 02 C¢3 0% 10 17 IOTAL

ROCK/STONE H/F 3 L 1 1 2 11

CAKE

SIDE NET H/F 3 i 1 5

SCORE BOARD IFF 1 3 L
TOTALS . 47 25 10 37 2% 17 5 165

PERCENTAGE* 28.5 15 6 22.5 14,5 10.5 3 100

SAM CONTROL RADARS

Radius of Accuracy

Equipment
Name Function 00 01 02 03 09 10 TOTAL
FAN SONG A/B SA-2 Con- 15 1 6 1 21
- trol
Percentage 65 4.5 26 4.5 100
AAA FIRE CONTROL RADARS
FIRECAN Fire Con- 97 27 1 125
: ' trol
WHIFF Fire Con- 7 1 1 9
trol
UNIDENTIFIED Fire Con- 105 6 111
(FC) trol
SCR 584 Fire Con- 1 1
trol
TOTALS 209 35 2 246
PERCENTAGE 85 14 1 100

;ﬁercentage fipures show percentage of total radars
for each radius of accuracy.
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11.(S) The majority of radar systems employed by
North Vietnam are highly mobile, requiring from only
a few minutes (10 minutes for FLAT FACE) to a few hours
(8 hours for the BIG BAR) to set up. Normally, the
"break down" of equipment for movement requires even
Jess time. This mobile capability has been used con-
sisteﬁtly by the iorth Vietnamese to prevent our pin-
pointing radars Isr preplanned attack. If the North
Vietnamese believe a radar has been located and is vul-
nerable to attack, they quickly redeploy the equipment.

12L(S) Further, North Vietnamese attempts to decrease
the vilnerability of radar equipments to air attack have
resulted in the locating of radars in or adjacent to
natural foliage or populated areas. The foliage pro-
vides| natural concealment making identification and
location of equipment especially difficult, while the
collocation of radars in populated areas not only helps
avoidi detection, but also takes full advantage of our
policy of not endangering the NVN civilian populace.

13L(S) The radar equipments themselves can be damaged
or neutralized. In the case of van/truck mounted systems
which comprise the vast majority of radars, the van can
be overturned or its walls breached by blast; fragments
and projectiles can penetrate the van and damage inter-
nal equipment; or electrical power can te denied the
system. Although the exact internal arrangement of
equipment is not known, it can be assumed that maximum
advantage is taken of all available space. Therefore,
penetration of the van walls should damage electronic
circuitry and cut cables that control the radar. The
antenna system, using either yagi array or parabolic
reflectors, cannot be considered highly wvulnerable because
of tﬁe size and nature of the components.

14.(S) For the time period mid-1968 through mid-i970,
the spectrum of radar equipment in North Vietnam should
not change drastically from that currently in use. Some
refinements may be expected in equipment utilized and

in sjstem operation to counteract US electronic warfare
activities.

15.(S) While the numbers and types of EW/GCI related
radar are expected to remain relatively stable as stated,

SEC
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a continued expansion oi fire contrel radar equipment
may be anticipated to accommodate the 57/85mm AAA and the
growth of the SA-2 systems.

16.(S) Practically all of the EW/GCI radars including
height finders utilized in the NVN air defense system
are mobile as previously stated. The mobility of the
radar equipment requires a mobile power source which
generally consists of two electrical power (diesel) gen-
erators for each type radar (prime and back-up sources).
Although some of the equipment data indicates that com-
mercial power (200V50CPs) may be used if available, it
is not believed to be the case in North Vietnam where
commercial power sources in Route Packages I through IV
have been made inoperative as a result of air attacks.
In addition, some TPP plants in Route Package 6A/B have
also been destroyed. The generally remote siting of
radar equipment for EW/GCI coverage, indicates a sub-
stantial if not total requirement for a self-sufficient
electrical power source with a back-up capability.

17.(8) Power QOutputs by Radar Type

BIG BAR mw per beam
TOKEN 750 kw

BAR LOCK 2 mw per beam
CROSS SLOT .5 - 1.0 mw
FLAT FACE 500 kw

KNIFE REST 70 - 100 kw
SPOON REST 350 kw

ROCK CAKE 3 mw

STONE CAKE 3 mw

SIDE NET 3 ow

SHEET BEND 250 kw

ONE EYE 500 kw

HOME TALK ' 15 - 20 kw
SCORE BOARD 2 kw

FISH NET 500 watts
FAN SONG 600 kw

FIRE CAN 250 kw

WHIFF 250 kw

18.(8) A correlation has been made of the Fire Control
(FC) radars reflected in the DIA EOB, 20 January 1967,
with the antiaircraft sites shown in the PACAF Antiaircraft
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Order of Battle (AAOB) 21 Decemoper f§66. This correlation
shows that 196 of 227 active and 13 of 16 suspense fire con-
trol radars in the EOB match up with known antiaircraft

positions:

EOB
FC Radars Match Do Not Match
227 Active 196 31
16 Suspense 13 3
243 209 34
, 844 Match
i 144 Do Not Match
SECRET
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NUMBERS OF RADARS IN SANCTUARY

By Functicn and CEP™"

EW/GCT 66 o1 Q2 03 _5
0~10nm (HP)} = L 1 2 3 2
O-10nm (HN) . ** 5 6 0] 2 2
10-30nm 2 0 k1

Total 19 9 2 19 5

FIRE CONTROL
0-10nm (HP) 10 1 0O O 0
0-10nm (HN) 55 7 0 0 0
10-30nm 32 & 2 0 9

Total 102 14 0 0 0

FAN SONG
C-10nm (HP) 1 0 "0 O© 0
0-10nm (HN) L 0 0O 0 0
10-30nm £ 1 g 9 2

Total i1 1 0 O 2
GRAND TOTAL

* (HP) = Haiphong

** (HN) = Hanoi
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i) bata on Various Hadar Zands

Freguency (megacvcles)
225-390

390-1550

1550-5200

3900-6200
5200-10900 (overlaps C Band)
10900-36300

20.(S) Some Radars Common to Southeast Asia with Given

Freauency (Excludes Friepdly Radars)

Frequency
70-270

655-91%

2578-3140

8960-9775

Iype Hadar

KNIFE REST (EW)

SPOON REST- (EW and Acquisition
for SA-2)

MOON CONE (EW) MOON FACE (EW)

FISH NET (IFF - both airborne and
shipborne)

SCOREBOARD (IFF- landbases)
Guidance band (L-Band) of FAN
SONG SA-2 associated radar

CROSS UP (Airborne IFF)
FLAT FACE (EW/Acquisition)

FIRE CAN (AAA fire control) WEIFF (FC)

FAN SONG S-Band (tracking)

CROSS SLOT (EW) TOKEN (EW) BIG
BAR (EW) BAR LOCK (EW)

SKIN EEAD (Shipborne-warning of
surface and low-flying targets)

Many other EW/GCI radars SIDE HET
(HF) ROCK CAKE (HF)

SPIN 'SCAN (Airborne radar aid %o
interception)

SCAN ODD (Airborne radar aid to
interception)

HIGH FIX (Airborne radar)

SHEET BEND (Coastal warning radar)

Possibly LOW BLOW (35A-3 associated)
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ANNEX B TO APPENDIX O
ANTIAIRCRAFT ARTILLERY (AAA)

1. (8) The NVN AAA and AW system consists essentially
of six weapons:

Theoretical
Max Effect Range Practical Rate of Fire
12.7mm DSHK 38/46 HMG 3,300 ft, 80 Rounds per Min
1%.5mm ZPU %, 600 150 "
37mm  M1939  AsA 5,600 80 "
57mm S~60 AAA 13,100 70 t
8 Smm KS-12 AAA 27,500 15=20 "
100mm KS-19 AAA 39,000 15 "

2. (S) The 14.5mm ZPU is built in three versions, of
one, two and four barrels. The two-barrel ZPU-2 and four-
barrel ZPU-4 have been identified in North Vietnam. The
37mm AA weapon is the smallest size AA gun identified in
country, and is strictly a manually-directed weapon -
it has no capability for radar fire controi. Both the
85mm and 100mm weapons can effectively be used only with
radar fire control, whereas the 57mm S-60 can be used in
either mode normally depending upon availability of the
radar. Using fire control radar, the maximum effective
range of the 5-60 is increased nominally from 13,100 feet
to 19,700 feet. :

3. (8) A self-propelled version of the 57mm gun is
known to be in country, but only eight have been identi-
fied and always in the general vieinity of Phue Yen.
This weapon, the ZSU-57-2, is essentially two 57mm guns,
without radar control, on a tank chasis. The use of
motorized ZPU-s's has also been noted periodically in
photography. This consists of mounting the single- axle
ZPU-2 onto the bed of a BTR-40 carrier. while all AAA
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in North Vietnam is "mobile" in the sense of beling
readily transportable to new locations, the ZsU-57-2
and the ZPU-2/BTR-40 combination are the only weapons
that can be fired almost instantaneously from a travel-
ing p?sition.

4.l (S) Three other AA weapons are available from
Soviet bloc countries, but have not been identified
to date in North Vietnam. The weapons and basic charac-
terisitics are listed below:

Thecoretical
Max Effective Range , Practical Rate of Fire
ZU-23-2 23mm 6,600 ft 200 Rounds per Minute
30mm AA M-53 5,600 ft 100 X
130mm KS-30 AAA 45,000 ft 10-12 "

5. (S) While the 23mm and 30mm weapons are relatively
new, land may well be deployed to Vietnam in the future,
the 130mm is an obsolete weapon in Soviet arsenals, and
could add little to the over-all system. The Soviets

cons#der the 130mm weapon as having been replaced by the
SA-2.

6! (S) The current (2 February 1967) AAAOB for North
Vietnam is 4S49 Light (35/57mm) and 1799 Medium Weapons
(85/100mm), plus a number of Automatic Weapons. This
is an inerease of 120 percent since January 1966. The
overwhelming growth in actual guns has been in the NE
guadrant, as is shown in the chart below:

January January Gun Percent
1966 1967  Increase Increase
Lighp (%gég7gg) ) 1tt3 4549 3108 215
Medium 100mm 144419 17 2
411 AAA Wpns 288K 63%%‘ 3&%5 TE%
RP|.#1 Wpns 139 491 352 253
#2 Wpns 97 349 252 260
#3 Wpns 275 L87 212 77
#4+ Wpns 519 683 164 32
#5 Wons 382 587 205 S5k
#6 Wpns 1472 3761 2289 156
SEERET
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7. (3) The number of AAA weapons in country equates
to approximately 100 regimental-eguivalents. Little
i3 known about unit organization and subordination.
The 357th AAA Division is assumed to function as
the serior AAA authority, but only 8-12 regiments have
been identified as directly subordinate to it. Some
apparently independent AAA regiments, battalions and
companies have been identified, and several regiments
or regimental-equivalents can be accounted for as part
of regular infantry divisions and brigades. Some of
the smaller weapons (primarily 37mm and 14%.5mm ZPU) are
manned by militia and other local, part-time forces. The
huge amount of personnel involved, both full and part-
time, in the AAA system is probably partially supplied by
the use of completely untrained recruits and laborers
in the unskilled positions, and there is no dearth of
opportunities for on-the-job training.

8. (S5) Some AAA units are located with, and probably
under the control of SA-2 battalions. These A4AA unizs
‘provide protection from low altitude attack as well as
possibly forcing US aircraft to stay up in SA-2 range.

9. (S) The AAA batteries, like the SAM units, are highly
mobile, and the number of useable sites far exceeds- the
number of weapons to occupy them. The batteries move in
response to the US strike pattern as well as to hinder
flak suppression.

AA guns, automatic weapons and small arms have
accounted for approximately 85 percent of U3 aircraft
losses in North Vietnam. Thls effectiveness depends
in part on the presence of the SA-2 missile system,
which has forced aireraft to operate more extensively
than usual in the AAA environment.

10. (S) Some CHICOM AAA organizations-are in North
Vietnam and are estimated to be primarily employed along
rail lines leading from Hanoi to the Chinese border. Cur-
rent estimates place the number of CHICOM AAA units at
about four divisions.
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11.(3) Accuracy of AAOB

a. The AAOB data is clearly not sufficiently

acclirate for many tactical purposes or detailed

analyses.

The basic problem appears to be one of

the| date of the photography upon which the AAOB is

based.

For example, the 2 February 1967 AAOB carries

73 active AA sites in Route Package II, a much-photo-

graphed area of North Vietnam.

The dates of the

photography are as follows:

Number of
Year Months Active Sites
1966 Dec 19
Sep-Nov 13
Aug 14
Feb-Jul 11
Jan 5
1965 ALL 15 (no photo ref)
Total 2 Feb 67 AAOB 73
b. It is unlikely that the portion of the AAOB
based on photography in mid-1966 provides an adequate

basis for targeting.

Similarly,

the buffer zone around the CHICOM border is weakly

defended.

The 2 February 1967 AAOB for Lang Son, key

point on the northeast rail line, has the following

basis:

Mission

Unspecified
Blue Springs Sibk
?lue Springs 5144

Sites
Date Oce Tnoce
Aug 65 1 -
April 24, 1966 7 24
July 14, 1966 1 5

Ic. In the t;me since these observaticns were made,
the AAOB elsewhere in Route Package VI has more than

doubled.

The data on Lang Song provides no reason to

be;ieve that this has not also occurred in the buffer

zone.
SE;&ET
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ANNEX C TO APPENDIX .
SURFACE-TO-AIR MISSILES

1. (3) The North Vietnamese SAM organization
presently comprises 25-30 operating battalions, or
firing units. The units are primarily located in the
Phuc Yen-Hanoi-Haiphong area, with two to three units
in the vicinity of Vinh. Soviet practice calls for
a regimental authority for each five to eight
battzlions which would call for four to six regiments
for the 25-30 battalions.

2. (S) The overall 3AM authority is undoubtedly in
the Hanoi area, probably at Bac Mai near the Air '
Defense Headquarters.

3. (3) AAA units of various size weapons often
operate with, and in support of, the SAM battalions.
Their control and logistics are apparently handled in
the SAM channels along with the SAM battalion. The
AAA provides support for the SA-2 site against low-
altitude and-close-in aircraft, and at times when the
SAM unit is unable to fire.

L, (3) A battalion consists of the FAN SONG radar.
three to six missile launchers and support equipment,
and an estimated complement of 150 men., The standard
Soviet configuration is for six launchers to a batta-
lion, and most of the -identifled sites in North Vietnsm
consist of six launch positions., Recently, however,
there have been increasing indications that many
battalions are only employing three launchers, as a
number of field sites deployea have only three or
four positions.

5. (2) This could possibly indicate an equipment
shortage; however, a more logical reason is probably
a result of the singularly North Vietnamese employment
of the SA-2 system. In a fixed site- concept, the
standard six launchers allow for back-up launchers in
case of damage or required maintenance. Additionally,
while the computer can only handle three missiles in
flight at a given time, the extra launchers can
provide immediate replacements without the delay of
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15un4her reloasding. In the Vietnamese system of
freqdent movement of the firing pattalions, they may
con:;der the back-up launchers ac superf{luous and an
unnecesuary 1iupility in respect to trancportatlion
requirements. The three additional launchers, which
carry missiles in excess of the computers capacity,

are an extra burden in time and resources when moving
the battalion, and increase the probabillity of detection
from| the air.

6.| (3) The reduced number of launchers might have a
direct bearing on system recuperability. If all three
launchers are fired almost simul taneously, the site
will be non-operational until the launchers can be
reloaded. Re-load time, with transporters available
at the site, is a minimum of two minutes.

7. (8) To date, 177 SA-2 sites have been identified
in photography in North Vietnam, of which 161 are now
capable of accepting equipment. There have been
numérous indications, by ELINT or pilot reports, of
SAM|activity at other locations which have not been
identified in photography. The large numbers of .
usable sites gives the battalions a large flexibility,
with an estimated five to eight sites that each
battalion can operate from.

8. (3) The identified sites are basically either
reveted permanent installations, in the Soviet manner,
or the Vietnamese "field" site, which requires a
minimum of preparation and is much more difficult to
idQntify when unoccupied. Most of the "field" sites
are in the Southerrn area where there is a greater
emphasis on mobility.

9, (3) For missile supporz, Soviet doctrine calls
for a Missile Support Facility for each regiment.
Only three support facilities have been identified
thus far in North Vietnam, and two have not been
observed in use since late 1965, Some support and

¢ tegchnical work normally accomplished by the facility

is| probably being nandled at the battalion level, and
the airfields almost certainly are exploiting theilr
"uptouchable" status to perform much of the support
functions, especially for nearby units. However,

the requirements for support of distant units, such as
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fhoo in Vinh, 51111 exicis. Zome form of =zhoestring
I'yeility, pertorming minimal functicns, could be
ineated in heavily wooaed areas and camouflaged
sgainct aerial detection.

10. {8) The Soviets claim a 50 percent kill
probability for the SA-2 missile system. So far the
direct effectiveness of the system in North Vietnam
against tactical aircraft is considerably less,
amounting to less than three percent kills for missiles
fired.

11, (3) Soviet personnel have been present in North

- Vietnam, as instructors and advisors, since the initial

S5AM build-up in 1965. They are apparently still
presently performing those roles, and also gaining
operational experience in an actual combat environment,
and observing the effectiveness and deficiencies of the
zystem,

12, (3) There have been numerous reports of Cuban
SAM troops being sent to North Vietnam. and of some
Cubans being killed by strikes on SAM sites., However,
there is presently no evidence to confirm a Cuban SA 2
presence in North Vietnam.
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ANNEX D TO APPENDIX D

POSSIBLE FUTURE IMPROVEMENTS
IN THE SURFACE-TO-AIR MISSILE SYSTEM

1. (8) Uncertainties

a. Three basic uncertainties surround estimates of
possible improvements in NVN SAM defenses:

(1) Gaps in technical intelligence.
(2) Uncertainty as to true effectiveness.
(3} Lack of knowledge of Soviet intent.

b. The first uncertainty is discussed under each
SAM system below. The last two uncertainties applies
to all potential improvements and our existing know-
ledge of them. Prior to the employment of the SA-2
in North Vietnam, technical estimates of its effec-
tiveness were for high and medium altitude targets,
and the system was held in considerable respect by
pilots, commanders, and analysts. These estimates
were generally and, it developed, incorrectly applied
to tactical aircraft. It is possible, perhaps even
likely, that existing estimates of the effectiveness
of other SAM systems are similarly in error.

c. The Soviets could choose, or could already have
chosen, to introduce improved SAM systems into North
Vietnam. The probabilities of this are difficult
CO assess. As previously indicated, the North Viet-
namese (and therefore probably the Soviets) over-
estimate the effectiveness of the SA-Z. Thus, the
Soviets may nct be cdissatisfied with its performance,
if they attribute its ineffectiveness to:

(1) The North Vietnamese.
(2) Use in a role for which it was not designed.
d. If the Soviets feel strongly that the North

Vietnamese have been unable to adequately operate and/
or maintain the SA-2, they would be unlikely to make
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the North Vietnamese the first non-Russian recipients
of lmproved systems such as the SA-3. If they feel
that the SA-2 has been ineffective primarily because
1t was not designed to counter tactical aireraft,

then they might decide to supplement the SA-2 defenses
with additional defenses, provided these are deemed

to be sultable for defense against tactical aireraft.
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(3) Possible ability to intércept targets of
somewhat lower altitude,

c. Accordingly, it does not appear that introduc-
tion of the C-Band FAN SONG would signiflcantly improve
NVN air defense capabllities unless introduction of
US ECM equipments lagged more than was the case with
the S-Band FAN SONG. However, introduction would
necessitate introduction of a capabllify in US alr-
borne equipment to detect and counteract emissions
in the new frequency spectrum ln the same environment
with the SA-2, S-Band system.

4, (S) FAN SONG/FIRECAN Coordination

a. A CHICOM SA-2 site near Kunming and another
near Canton have been observed periodically operating
with a FIRECAN radar apparently slaved to it. A high
altitude photograph of the Canton silte shows what
‘could be the FIRECAN in close proximity to the FAN
SONG. Thils combination of radars may be employed
against US countermeasures equipments 1in an attempt
to decrease our effectlveness by:

(1) Triggering the automatic jamming equipments
with the FIRECAN radar and delaying the FAN SONG
radar pulse slightly, thus takling advantage of the
countermeasures equipment "dead time" during the
cycle in which it 1s responding to FIRECAN.

(2) obtaining range data from the FIRECAN radar
and limiting FAN SONG radar transmission time to
that required for missile launch and guldance.

(3) Illuminating the target with the FIRECAN
radar and operating the FAN SONG in a lobe-on-
recelve mode. Elevatlon and azlimuth data 1s
cbtained by the FAN SONG while passively scanning
and limiting transmitter time to that requlired
for missile launch. and guldance.

d. Such coordlination has not been cobserved either
in ELINT or photography in North Vietnam or elsewhere
outside of China. If this method of operation 1is
introduced into North Vietnam, its effectiveness,
while uncertain, would not be llkely to increase US
SAM losses by an order of magnitude since the SA-2
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system has not proved particularf& lethal against
tactical alrcraft under any circumstance.

5. (8) SA-3 !

a. The basic operational deployment of the SA-3
suggests that:

(1) The system was designed primarily to
supplement SA-2 defenses by providing additlonal ;
low altitude protection against strategic attack. ,

(2) Developmental problems were encountered.

b. Subsequently, the SA-3 missile (GOA) was iden-
tifled as a part of the naval SAM system. The radar
for| this system (PEEL Group) 1s somewhat different
in appearance and frequencies than the SA-3 radar
(LOW BLOW) and might represent an improvement of 1t.
Howpver, this radar has not been detected in the
Soviet forces in Germany or East Europe.

¢. Should the SA-3 system appear in North Vietnam,
itiwill present a different threat than the S-Band -
SA-2 system, Although 1t 1s a track-whille-scan,
coqmand-guided system, there are significant dif-
ferences which are summarized below:

S-Band SA-2 Estimated SA-3

r———

Guldance Command
Frequency 700-850 MHZ 1100 MHZ (Proba-
ble)*

Target & Misslle
Tracking Radar 2900-3100 MHZ 9100-9500 MHZ

¥ Previously estimated guldance signal 3845-3916 MHZ
(BGQP) now evaluated as telemetry; PEEL Group guldance
signal may be 2780-2830 MHZ.
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Nominal Max Range 12 nm ;. 14 nm @ 30,000 £+,
(3g maneuver 1imit)

Hominal
Time of flight to:

10,000 ft. and 5 nm 18 sec. 16 sec.

10,000 ft. and 10 nm 31 sec. 29 sec.
Missile Maneuver Limit 7-9G 12 G

(Probable)

Nominal Mlinimum

Intercept Altitude 1500-3000 1000
Warhead Weight 420 1lbs 120 1bs

d. There is no evidence at present that North
Vietnam or the Soviet Union has an operational
infrared SAM. While there is evidence that the
Soviet Union recognizes the need for a missile like
the US RED EYE or CHAPPARAL, no indilcations of 1ts
development have been noted.

//, |
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ANNEX £ I0 APPENDIX D
NORTH VIEINAM AIR FORCE

1. (3) The North Vietnam Air Force is composed of 233
aircraft. Of these 11h4 are jet fighters and eight are
light jet bombers. The bombers are not believed to hzve
conducted flight operations since summer 1966. There
are indications of recent deliveries or recent assembly
of jet fighters providing a possible increase in the
NVN Air Order of Battle by at least 12 MIG-2ls. Sixty
six transport aircraft provide a logistic, support,
and minimal attack or harassment capability, the
latter of which has thus far been utilized against
MAROPS without significant success. Small hellcopters
provide a capability for short haul, light load
logisties in and out of unprepared areas. The heavy
HOOK helicopnter, however, is a long haul, large
capacity utility craft and has been used for trips as
far azs Na San and Dien Bien Phu. A modified HOOK can
carry equipment and hardware necessary to establish a
SA-2 site.

2. (5) The fighter interceptor force of about 96
MIG-15/17 and lg MIG-21 includes approximately six

of each model which are configured for all-weather
operations have aid-to-intercept radar (SPIN SCAN or
SCAN 0ODD). There have been no valid all-weather
intercepts noted to date although AI radar has been
intercepted during some daytime encounters. The AI
radar on the MIG-21 FISHBED D provides a capability

to utilize the ALKALI beam riding missile. All models
of the MIG-17 and 21 can carry the ATOLL IR homing
missile, '

3, (S) It is estimated that NVN MIGs fly about 500
sorties per month. Monthly POL requirements for this
activity are 2stimated to be 900-1300 metric tons.
Sorties probably initiate from Phuc Yen 80 percent of
the time with Gia Lam and Kep accounting for eight and
twelve percent, respectively, .MIGs are most often
sighted within 50 miles of active airfields.

L, (S) Daylight and clear weather to partly cloudy
conditions have prevailed in United States/MIG
encounters thus far. NVN jets have fired cannon,
an estimated 39 AAMs and numerous air-to-air rockets.
In 11Q-engagements, at least 389 US jets have opposed
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shout] 25 MIGs with a MIG xill occurring in 30 percent
oi" the flights. The United States presently has over
4 tnrec to one edge in shoot downs, based on pilot

2
cluius.

5, 1(S) GCI control 1s in evidence in most if not all
engagements. MIGs appear approaching both head-on and
from|the tail. They have been observed coming in from
cloud cover, indicative of radar vectored intercepts.
About 70 percent of all encounters have taken place
within 0 miles of Hanoi,

&.1(3) About. 100 combat MIG pilots with probably 25
FISH$ED pilots are estimated to be taking part in
current operations.- Probably 50 more pilots are in
combat training. In addition, as many as 35 to 4§
North Korean pilots are estimated to be in North Vietnam
and tould take part in defense operatiomns. Their number
may increase to 52, & North Korean regiment.

7.1 (S3) Some Soviet pilots probably perform an
advisory, test and instructor roles and are not
believed to be taking part in encounters with US
aircraft.

8.| (S) Present jet operationc are confined to Phuc
Yen, Kep, Gia Lam and occasionally Kien An and Cat Bi,
Theﬁe airfields are capable of supporting a total of
about 220 jet fighters. North Vietnam has a limited
capability to perform true all-weather operations with
a s;gnificant number of airborne jets due to the lack
of qubstantial radar control approach facillities.
Current airfield construction activity is limited to
Bai’Thuoung which is not yet completed, Hoa Lac.
which is capable at limited opsrations and Kep where
runway extension project is in progress. Kep may be
destined to become the second best fighter base in
North Vietnam.

[ty

9, (3) There are positive intelligence indications
that MIGs are being assembled in North Vietnam.
¥hile a complete chronology of aircraft shipping crates
being photographed at Phuc Yen has not been completed,
it hppears that shipping crates have been arriving

since the fall of 1965 and a shipment of 20-25 1IG-2ls
may have recently arrived from the Soviet Union. The
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0. () The MIG-21 FISHBED is a high speed inter-
ceptor capable of operating at over 60 thousana feet
at speeds of up to 1,150 knots. A zcom climb intercept
capability exists to aititudes above 70 thousand. Both
the day fighter and ail-weather versions are presently
in North Vietnam. Both versiors can carry LAMe, externsal
bombDs and rockets. The all-weather FIZHBEL hasz no
cannon capapbility. The MIG&-17 is capable of sizizTudsz:
above 53,000 feet at speeds up to 600 knote. It al:zo
is capable of handling AAMs as well as rockets and bombs.
The primary target of the FISHBED seems to be the F4C
while MIG-17s engage primarily F-105s on strike assign-
ments.

11. (%) Worth Vietnamese jets have been observed with
two tasic insignia. Pilot observations indicate either
2 plain red star or a basic red star and bar simiiar to
CHICOM markings., Photography seems to support a yellow
star within a red circle superimposed on a red bar,

Some FISHBEDS have been observed with green insignia
in addition to the country markings, possibly indicative
of a unit designator.

12. (3) Listed below are the names and locations of
North Vietnamese airfields, including those under
construction, and having runways at least 2,000 feet
or more in length:

Bac Zan 22-09-07N/105-51-05E
2ai Thuong 19-54-04N/105-28-22E (Under cons<truction)
Ban Pucil 21-15-30N/104-39-OOE
Cao Bang 22-32-35N/106-16-19E
Dien Bien Phu 21-23-35N/103-00-4%0E
Dong Hoi 17-30-45N/106-35-L0OE
Ea Giang 22-52-L71/104-57-10E
Cat Ei 20=-49-01N/106~4+3-46E
Kien An 20-48-20N/106-36-48E
Bac Mai 20-59-22M/105-50-00E
Glia Lam 21-02-09N/105=-53-2LE
Hoa Lac 51-02-00N/105-30-00E (iinder construction)”
K= 21-24%-00N/106-16-10E
Kep Ha 21-22-45N/106-39-52E

«Apparently complete enough for a small contingent of
MIG'I’?S »
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13.

Lal Chau
Lang Son
Lao Cail
Mong Cail
Na 3an
Nghia Lo
Phong Tho
Phuc Nhac
Phuec Yen
Phu Tho
Than Uyen
Tong

Vinh

Yen Bai

22-03-33N/103—O9-52E
21-50-08N/106-46-33E
55-58-57N/103-58-43E
2l—3l-l§N/lO7-58-k8E
21—12—46N/104-02-183
21-35-45N/10%=30-20E
22-32-00N/103-21-50E
20-10-12N/106-05-25E
21-13-25N/105-#8—h85
21-23-50N/105-12-40E
21-59-42N/103-55=-30E
2l-05-50N/105-28-07E
18-43-52N/105-40-28E
(Presently considered an unidentified
military installation and not an
airfield under construction)

{S) The following is an estimate of the number of

aireraft in the categories indicated that could be

supported at each airfield.

In the case of Phuc Yen,

two figures are presented to show the number of light
bombers that could be supported in the absence of other

aircraft types.
derived by com
the 1list inelu

less

cons truc

No attempt has been made to show numbers
bining two or more categories nor does
de estimates for airfields with runways

than 2,000 feet in length or airfields under

abandoned:

1l
currently

a
SE%EET

Sac Can
Bac Mal
Cat Bi
Gia Lam
Kep

Kien An
Lang Son
Mong Cail
Phuc Yen
Tong

tion or extensively damaged and presumed

Jet Fighter Jet Bomber Transports
- -- 5
- - 10
30 10 -
Lo - -
Lo - _—
20 - -
- - 15
-- -- 5
75-90 25-30 "z

(S) The number and type of aircraft that are
being operated at airfields is as follows:
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"hus Yan an Zig Lam ian g Tat =i
H1G 21 14 - - - -
M1IG 15/17 22 iz i5 -- =
IL-28 5 - -- - -
AN-24 - - 3 - -
TL-14% - - 4 ~—- -
LI-2 - - 10 7 7
AN=2 ) - - 11 6 7
MI-1/4 - - 12 l !
MI-5 - - 3 3 --
UMIG 15 3 - - -- -
YAK 11/18 - - -— - 1k
ZLIN 226 - - 15 - -

Note: An additional 32 MIG 15-17s and 2 IL-28s are
located in China.

15. (3) Wnile it is assumed that most, if not all
major zirfieids handling jet and large transport
alrcraft have all-weather laniing systems only Bac Mai
1s known to possess a ground approach control radar
(HOME TALK) supported by a traffic control surveillance
radar (LONG EYE). Photography reveals that a HOME TALK
is possibly located at Phuc Yen and since both type
landing alds are compatible with each other, it is
possible that a LONG EYE is located there also. To
provide initial let-down control there are an estimated
seven Ground Control Intercept facilities available.

It is not known whether’ instrument landing systems
are positioned on major airfields. In the absence of
#OHE TALK and LONG EYE, and where weather conditions
are either below minimums or beyond the ability of
the pilot to cope with, recovering aireraft would
provably be directed tc alternate fields hosting
precision approach radar or experiencing favorable
veather.

The volume of air traffic that could be handled
at any given airfielid would depend upon many facets of
air operations including weather, pilot and controller
oroficiency. status or availability of approach radars.
in-flight emergencies, and the air defense conditions
27 the moment. Comparing the flight operations of the
present Alr Order of Battle with existing =zirfields.
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it in| probable that the prezent traffic load haz ot
overly taxed any airflelad conducting launch and
recovery operations and that a gresater volume couid

. N I .
be handled successfully.
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ENNEX 7 TO APPENDIZ I .
COMMAND AND CONTROL

1. (3) For the purpose of air defense command and
control, the NVN land mass is considered to be one air
defense district. It is believed that the NVN air
defense system is closely patterned after those of Com-
~unist China and the Union of Soviet Socialist Republics.
It is a sophisticated, integrated network of radar sites
(EW/GCI/FC), filter centers, communications facilities,
command elements and defensive weapons systems (SAM/
AAA/aircraft).

5. (S) The Headquarters Air Defense District, Hanoi
(JCS 30) is the highest echelon of the command and con-
trol structure. (See Tab A), This headquarters is
velieved to be direct air defense at the national level,
to include direction of GCI facilities and possibly con-
trolling fighter aircraft in the Hanoi Zone. At this
level all elements of defense, i.e., manned aircraft,
SAM, AAA, GCI, and EW radar nets are coordinated. All
aircraft tracking data from filter centers are received
and acted upon at this headquarters.

3. (5) There are several Air Defense Filter Center:z
believed to be operating within North Vietnam. These
Filter Centers receive all plot data direct from the
subordinate detection facilities, perform the necessary
filtering, and pass the resultant tracking data to the
Banoi Air Defense District Headquarters, adjacent filter
centers, and various weapons system controliers.

L., (3) Air warning units (field radar sites) maintain
360 degrees surveillance, including the detection, tTrack-
ing and identification of all ailr activity and report
this data to their appropriate filter center. It is
estimated that an average time of three minutes is
required from initial detection of a hostile aircraft
until accurate data is made available to the Air Defense
District Headquarters. :

-~

SECRET
7 DF-1 Annex F to
Appendix D



SEC

5.1(8) Air surveillance 1s maintained on a 24-hour
basis! Radars at particular sites operate during
scheduled periods in accordance with an over-all plan
for coverage of North Vietnam. A typical day's schedule
might\call for several two-hour operating periods for
s radar site. The radars are shut down ocutside of their
operating periods and for periodic maintenance. The
extensive redundancy of radar equipments within North
Vietnam provides sufficient duplication of coverage to
2llow for crew rest and maintenance without sacrificing

- radar| coverage.

6. (8) Communications links are the vital elements
upon which the air defense command and control is dependent.
These links tie the field radars to the filter centers
and ﬁermit passage of warning information up the chain
of command. Existing communications probably consist of
high\frequency radio utilizing manual morse and voice
broadcast, point-to-point VHF voice broadcast, land line,
and microwave relays. A microwave (R-400) antenna has
been |identified at Hanoi/Bac Mai Airfield; however, the
location of other microwave antennas has not been deter-
mined.

7. (8) Surface-to-air missile (SAM) units -are organized
by regiment and subordinate battalions. It is estimated
that| there are presently 25-30 SA-2 battaliors operating
within North Vietnam. Assuming that the SAM organiza-
tional structure is based upon the Soviet standard of
apprpximately six battalions per regiment, there are
probably four or five SAM regiments in North Vietnam.

As ip the Soviet system, it is believed that the respensi-
bilifty for weapons commitment is a matter of standard
operating procedure at the SAM regimental level.

8l. (S) For fighter direraft control, there are 11 heavy
EW/GCI (BAR LOCK/BIG BfR/TOKEN) type radars identifiled
with North Vietnam. THese radars coupled with the FLAT
FACE, low-level gap filler radar, provide ‘North Vietnam
with an extensive GCI capability in excess of that required
for\the relatively small number of fighter interceptors
in the inventory.
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4. (&) The iVN air defense command and control
nrocedures and egquipments are considered to be under-
going continual modernizaticn and refinement for greater
effectiveness. There have been indications of the simul-
taneous integrated employment of different weapons sys-
tems. i.e., SAM/AAA/aircraft. Although this type of
coordinated force emplioyment is not the routine, It
is an indication of an established capability.
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ANNEX G TO APPENDIX C
EFFECTIVENESS OF US OPERATIONS

i. (S) Strike QOverations

a. Through December 1966, 19 differenc early
warning radar sites in North Vietnam have been sub-
jected to air attack, many repeatedly. Thirteen of
these radar sites subsequently returned to full active
status. The isclated stations on the islands of Hon

Matt, Hon Nieu, and Bach Long Vi have apparently been
abandoned.

b. The effectiveness of strikes against fire con-
trol and missile control radars has been difficult to
evaluate. Strict EMCON on the part of the NVN air
defense personnel suggests an awareness of the SHRIKE
missile on the part of the North Vietnamese. Sharp
reduction in radiation time, particularly by the FAN
SONG radar, has made target acquisition and firing by
SHRIKE equipped aircraft difficult. During many
instances when SHRIKE missiles have been fired at’

FAN SONG and AAA fire control radars, the emitter fre-
quently has shut down shortly after launch. The ability
of the North Vietnamese to identify the moment of launch
or its carrier is uncertain.

c. Assessment ¢f air strike results are based on
pllot reports, post strike photo reconnaissance; and
ELINT. Smoke and dust frequently obscure the target,
aerial photography is rarely able to permit definite
identification of radar antennas and tactical redeploy-
ment of equipment add tc the problems involved in Bomb
Damage Assessments (BDA). While ELINT does not pro-
vide positive evidence of destruction or damage to
radar equipments, the lack of subsequent intercepts
from some of the struck sites implies at least some
damage. On the other hand, subsequent ELINT inter-
cepts from other sites struck provide indications of
either repairable damage or replacement of equipment.

SECKRET
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d. In summary, the success of#air strikes against
NVN| EW/GCI, fire control, and missile control radars
has| been, at best, difficult to evaluate. In any
event, the introduction of new equipment has probably
mork than offset any actual hardware losses resulting
from attack, and the NVN air warning, ground cocntrolled
intercept, and weapon control systems remain intact
displaying continued growth.

2. (8) ECM/ECCM Operations

a. Information regarding effects of US jamming on

NVN radars is very sparse. It is believed that the
overlapping coverage of early warning radars through-
out North Vietnam, the limited area of responsibility
for each, the frequency diversity among the various
raﬁars and the probable availability of information
derived from Chinese communist radar coverage offer
sufficient duplication to offset all but the most

. cqncentrated effort to interfere with this surveil-
lance function.

b. The NVN AAA elements have indicated some effects
from US jamming of their fire control radars by dis-
playing certain characteristic patterns of radiation.
The degree of jamming success against the NVN AAA
elements is not known, however, US ECM cperators have
reported consistent success in breaking lock-ons of
tpe fire control radars. Jamming against fire control
radar sites, especially in breaking the lock-on mode
of operation has, on most occasions, appeared to com-
p}etely degrade the radar's capability to direct
accurate controlled fire.

c. SAM crews have been successful in downing hestile
aireraft while operating in an ECM environment. Three
EB-66 aircraft have been lost to the SA-2 system and
one of a pair of EF-10B disappeared under circumstan-
ces which might have involved an SA-2 firing.

d. While it is believed that the North Vietnamese
are fully aware of the SHRIKE missile and its mission,
there is little evidence to indicate that they can
identify the aircraft so equipped or the moment of
l1aunch. The standard Vietnamese operating practice
appears to be an on-again-off-again tactic with the

SEC
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FAN SONG radar.

The silencing of FAN SONG radars

as aircraft are aligned for launch could quite con-
ceivably be ccincidental with this intermittent

practice.

The precauticnary emission control tech-

nigue has been confirmed by various ELINT collectors.
ECM operators have been reporting for some time that
FAN SONG signals are up for only short pericds,
apparently progressing from a dummy load mode of
operation directly to transmit in the high PRF mode,
resulting in a minimum amount of time between the
initial intercept of the signal and missile launch.

e. In summary, it is believed that US jamming activ-
ities have been sufficientiy effective to force the
North Vietnamese to search for counter-countermeasures
and actively pursue a course aimed at overcoming these

effects.

"It appears that the over-all air surveil-

lance reporting system has not been degraded to any sig-
nificant degree due to the overlapping radar coverage
and the probable inter-country data exchange.

3. (S)Attacks on EW Radar Sites

a. Through November 1966, there had been at least
the following attacks on Joint Chiefs of Staff num-

bered EW sites:

Site

Mui Ron
Ha Tinh
Hon Mat
Quong Xhe
Kim Cuong
Anh Song

Bach Long Vi

Vinh Son
Dong Hoi
Vinh Linh
Cua Lo

Mu Duc
Hon Nieu

SECEéT

Total
Attack Scrties

166
65
237
Ly
8
8
107
206
12
40
106
15+
123

DG=3

Site
Status

Active
Active
Inactive
Relocated
Relocated
Relocated
Inactive
Active
Moved prior to attack

Active
Destroyed
Active
Inactive
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b. This heavy weight of effort is not indicative
of 5 sustained anti-radar campaign but resulted from
the| fact that a number of the sites are suitable as
weather alternates.

4, |(8) Attacks on SA-2 Sites

a. Throuvgh mid-November 1966, there had been on
the order of 200 visually-directed attacks on SA-2 sites.
Photographic BDA was obtained approximately 4O times.
In[only four cases (one a restrike on a previously
attacked site) was damage to SAM equipment photographed.
Inja fifth case, a number of craters in a partially
occupied site were visible. Photographic BDA results
are summarized below:

BDA Delay Damaged Craters in

After| Last SA-2 Dummy or Unoccupied

Attack Equipment Unocc Site No Damage Total

Same Day Ly L 7 15

1-7 Days Late (1) *=* 5 6 12

1-4 Weeks Late - L 6 10

1-5 Months Late - - 2 2

Date of Attack _- 2 — 2
L (5) 15 21 41

b. The results of the three attacks whose success
is positively assessable from photography are sum-
marized below:

x

* x

SE

3lsites, 4 attacks, 4 BDA passes
Site partially occupied and cratered; no direct
evidence of equipment damage

DGk Annex G to
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Photographic 3DA -

siboe Date Aircraft

23 7 Nov 65 L A<k

L2 7 Nov 65 L A-L
L2 7 Nov 65 L4 A-L,
1 A-6
136 9 Sep 66 20 F-105
13 F-b
8 F-104

Ordnance

152 x 2.75" RX

2k x 250# bomb

24 x 250# bomb

34 x 500# bomb
5 x 1000# bomb

Over 310 tons

1"

1

DG-5

Results

Guidance vans
and 2+ laun-
chers damaged

4-6 launchers
damaged;
destroyed pro-
bable damage in
guidance area

2 transporters
destroye=d: 2
damaged: 2 pro-
bably damaged

Annex G Tc
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ANNEX r TO APPENDIZD
NVN WEAPONS EFFECTIVENESS

1. (S) OVET'_:;-|1

From 7 February 1965 to 31 December 1966, attrition
of strike, flak suppressor and armed reconnaissance air-
craft over North Vietnam has been 0.33 percent. Average
attrition of attack aircraft has sligzhtly but persistently
declined. .This steady reduction in loss rates has pre-
sumably been due to a complex interaction between United
States and enemy tactics and equipment effectiveness
which is only partially understood. Losses have been
overwhelmingly to gunfire with losses to SA4-2 znd to
fighters following in that order.

2. (3) Guns

Over-zll direct gun effectiveness has been low;
through 31 January 1967 attrition of attack aircraft to
guns has been less than three losses per thousand cscrties.
However, these over-all averages conceal some extremely
high attrition rates which are summarized below:

Attrition
of attack
Type of Operation Sorties Sorties to gf
1965 low altitude attacks 37 5.7%
1965 USN attack sorties in 511 2.5%
Package VI
April-December 1966, U3AF 2430 1.4%
%ttack sorties in Package
A
April-December 1966, USN 31190 0.73%
attack sorties in Package
VIB . (SAR & RESCAP losses

excluded)

(The marked difference in Navy and Air Force 1966

attrition in Package VI is probably due to the fact
that the Navy sorties represent a mixture of strikes
on heavily defended targets and armed reconnaicsance

3 DH-1 Annex H *to

Appendix D



sa;:é-

on the less-defended cocastal fringes while the Alr rforce
.| . x ] -

sorties were predomlnantly against heavily defended

tgrgets.) Losses as a function of altitude through
30 oeptember 1966 have been as follows:

AltitLde of Hit (ft) Percent

}35'10»11| L500 ft 87%

450047000 ft 6%

Above 7000 ft 7%
3.) (8) SA-2 Effectiveness

a. Over-all SA-2 effectiveness against tactical
aircraft through 5 February 1967 has been low: Over
1500 missiles were fired for 34 positive and 12
probable/possible kills. North Vietnamese bellefs as
to effectiveness have been more optimistics they con-
sistently report shoot downs which do not, in fact.
occur. US tactics of diving for the ground when
sighting missiles may create radar and visual

indications of shoot downs which do not occcur.

b. The low over-all effectiveness of the SA-2
‘system has not been obtained uniformly. Against manned
dircraft presenting ideal targets, the system has been
moderately effective. During the first two months of
employment in 1965, for example,the number of SA-2
fired per kill was four. Similarly, whenthe SA-2
system was first deployed south into the DRV pan-
handle, during February-April 1966, the number of
mi.ssiles fired per kill was eight. Finelly, agzinzt
pigh altitude drones, performance has been far tatter
with an estimated two missiles fired per kill. Mozt
SA-2 kills have occurred at or above 3000 feet.

c. Indirect effectiveness of the SA-2 system
appears to have included:

(1) Interference with true armed reconnalssance.
(2) An increase in en route losses to AAA at

least for strikes on fixed targets due to the
requirements to operate at lower altitudes.

DH-2 Annex H to
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(3) Uignificant reduction in photo 2overags
due to altirude restrictionsr iozz~an.

(4) Restrictions on B-52 operatione.

L., (8) Fighter znd GCI Direct Effectiveness

3., Basic statistics on the effectiveness of the
NVN fighter and GCI system during the period 1 January

1966 - 28 February 1967 and summarized below:

Intercept attempts Unknown
Enzounters 98

US Losses 10 #
NVN Losses 30 **

In addition to the probable intercept attempts &
nuamber of MIG sightings which did not evolve into
engagements indicates that possible defenzive patrols
are being flown as part of the NVN defensive tacties.

b. This data indicates that the direct threat
from fighter aircraft is low: about seven percent
probability of loss given an engagement. Further, the
exchange rate is unfavorable to the North Vietnamese;
three to cone by US pilot reports.

c. An implicit indicator of GCI effectiveness
is given by the degree of success in interferring with
strike aircraft inbound to or over the target. Data
on air encounters are summarized below:

Excludes one US initlated intercept of prop aircraft.
Includes pirobable and possible losses.

SECRET
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Qct 1966
US Asircraft to
Mission 1965 1966 1966 Jan 1967
I
TARCAP/BARCAP/ESCORT 5 10 6 15
Strike
Inbound 8 9
Over Target 1 L 6
Outbound _ 2 L 2
Uncertain 1 11 10
TARCAﬂ & STRIKE 1
RECCE/ECM/0THER 2 L 2 3

d. It can be seen that after mid 1966, encounters
.with strike aireraft prior to ordnance delivery
increased and encounters with CAP decreased. How-
ever, after October, encounters with US CAP 1ncreased
substantially, while encounters with strike aircraft
remained constant. This may have resulted from .
improved US strike tactics, improved NVN GCI, more
confidence in MIG pilots, particularly MIG-21s, or
all factors combined.

I e. Indirect effectiveness of fighter operations
may have included:

(1) Some diversion of strike-capable aircraft
to BARCAP and TARCAP.

(2) Reduced weapons loads due to carriage of
AAM.

(3) Ordnance and fuel tank jettisoning incident
| to attacks. :

f. Although the majority of the losses have been
below 5000 feet, there has been substantial exposure
above that altitude, particularly in delivery maneuvers
against heavily-defended targets. This implies that
qadar-controlled gunfire has been relatively ineffec-
tive in North Vietnam, either inherently or because of

SEC
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cxisting U5 countermeasures. Indirect effectiveness
of AA defenses has included:

(1) Avoidance of low altitude attacks.

(Z) Increase in release altitudes ancd the
elimination of multiple-pass attacks.

(3) Geographic restrictions on aircraft employ-
ment.

5. (8} Following is a complete summary of US aircraft
combat losses in North Vietnam to various defensive wea-
pons systems as of 6§ March 1967:

Ground Fire 392

SAM Confirmed 3L

SAM Possible/Probable 12

‘MIG Confirmed 10

MIG Possible/Probable 2

Other Combat L

Unknown 30

TOTAL LOSSES L8k
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ANNEX I TO APPENDIX D

AN ANALYEIS OF NVN AIR DEFENSE COMMAND AND
CONTROL SYSTEM AS 4 TARGET SYSTEM

1. (3) ZTarget System

a. Genera

(1) In compiling suitable data for a detailed
target analysis of the NVN Air Defense Command
and Control System, available information from
Defense Intelligence Agency (DIA), National
Security Agency (NSA), National Photographic
Interpretation Center (NPIC), Joint Chiefs of
Staff, Seventh Air Force (7th AF), and Pacific
Command Air Force (PACAF) has been examined.
From this examination, it has been determined
that much of the existing source data does not
permit accurate targeting. Further analysis of
the command and control network as an integrated
target structure is, therefore required.

(2) The NVN Air Defense Command and Control
System is closely patterned after those of the
Soviet Union and Communist China. It is a
sophisticated, integrated network of radar sites
(EW/GCI/FC), filter centers, communication
facilitles, command elements, and defense
weapons systems (SAM/AAA/aircraft). Equipment,
technical assistance, and air battle control
procedures have been provided by both the
Soviet Union and Communist China,

(3) The objective of NVN air defense is to
protect selected target areas as well as the
major avenues of approach to North Vietnam, and
to provide contiguous areas of Communist China
with extended early warning and tactical
information.

(4) The land mass of North Vietnam is
organized into one national air defense district
with headgquarters in Hanoci. This headguarters
not only implements national defense air plans

SECRET
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and policies, but also direcgs and coordinates
actual air defense operations within North
Vietnam.

b. Target Installations

(1) Headquarters Facilities

(a) Hanoi Military Headquarters, NVN Air
Defense District, JCS 30, 21.01.50N/105.50.4OE.
This is the only targeted air defense head-
quarters facility in North Vietnam. It
includes the supreme staffs responsible for
implementation of coordinated air defense
plans at the national level, as well as the
main operational control center for direction
and coordination of actual air defense opera-
tions within North Vietnam. As a minimum, the
headquarters directs air defense in the Hanoi
Zone, including ground control intercept
facilities and possibly, fighter aircraft. In
addition, it is believed to direct air defense
at the national level and control assignment
and disposition of AAA units of regimental
and/or battalion size. All radar reports
from filter centers are received and acted
upon at this headquarters.

(b) Subordinate headquarters-type command
and control facilities are believed to exist
at other key locations, such as Phuc Yen
Airfield and Hanoi/Bac Mai Airfield; however,
precise identification of facilities, functions,
and location to allow targeting application is
not available. '

(2) Communications Facilities

(a) Telecommunications facilities in North
Vietnam consist of telephone/telegraph open
wire line network connecting principal cities
and town, point-to-peint radic communications
Tacilities, and radioc broadcasting facilities,
The open wire lines are not considered good
targets because they are extremely difficult

" to locate and can be readily repaired if
damaged. However, the radio communications
facilities do provide suitable targets which

are highly vulnerable to air strikes.
SECRET
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(b)

Five communications

inciuded in the present Joint Chiefls of

Staff Target List, and two of these are
considered inactive as a result of air =<trikes.
The remaining three facilities comprise 380
percent of the Joint Chiefs of Staff targeted
communications capacity and have not been

subjected to air strike.

are:
TGT NO.
66

66.1

NAME

Hanoi Intl
Radcom XMIR
Dai Mo
(205910N/
1054600E)

Hanoi HF
Telecom Site
PHUC COC
(205145N/
1055332E)

DI-3

These facilities

SIGNIFICANCE

This is the largest
and best equipped
radio transmission
facility in North
Vietnam. 3elieved

to serve both
military and civilian
needs. rocal point
for international
radio communications.
Probably used for
communications to
overseas areas. like
Soviet Union,
Communist China,

and Cuba.

Based on 1ts proxi-
mity to Hanoi,
antenna configura-
tions, and size,
this facility is
important in the HVH
telecom scheme,
Antenna orientations
provide 360 degrees
coverage., Although
the power(s) and
frequencies are not
known, physical
appearances indicate
a capability to serve
all sections of NVA
and VC or Pathet Lao
forces, as well as

Annex I to
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TCL NO. NAME SIGNIFICANCE
66.1 regions in scuthern
Communist China.
This could serve as
a SIGINT site or as
an international
shortwave radio
broadcast station.
67 Hanoi Intl This is the largest
" Radcom Revr and best equipped
San Dong radio receiving
(210251N/ station in North
1054132E) Vietnam. Believed
to serve both
military and civilian
needs. Focal point
for reception of
international rzdio
communications.
Used for long range
radio receiving from
areas like Soviet
Union, Communist
: China, and Cuba.
(3) Weapons Systems and Support Facilities
(a) SAM Facilities
1. It is estimated that there are
25-30 SA-2 battalions operating within
North Vietnam. The exact locations of
these battalions at any given time is
uncertain because of the high degree of
mobility of the SAM system. As of
24 March 1967 there are 1€1 existing SAM
sites which are capable of receiving and
employing missiles. Since the dally
locations of the SAM battalions cannot
be accurately predicted, the SAM sites
do not present suitable preplanned
targets. However, daily SAM activity
indications from ELINT, pilot, and photo-
graphic sources showed an average of nine
91-“ Annex 1 to
Appendix D
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Znowm zites scotive cér cdgr (Zurines
ovamoer zng Lscempsr 1744 Is iz
pozzitle that sround zlert dafenze

sqppr9551on aircraft responding to

n =

dai'; SAM activity indications o
reai-time bDasis could be employed
against tnose sites indiczting
.activity.

2. Theére are three known and +wo
suspect I.xed 3AM assembly and checkout
facilities in North Vietnam. Of the
three known SAM support facilities, two
are in the Haiphong area and one is in
the Hanei area. Both of the suspect
facilities are in the Hanoi area. ollowing
is a listing of these facilities:

IGT NO. NAME SIGINITICANCE
JCS 65.8 Hanoi SAM Spt This is the first con-
Facilicy firmed 5AM support
(204L458N/ facility in North
1053510E) Vietnam. It is located

within 25nm of 23 known
SAM sites. As a result
of US air strikes, late
December 1966 BDA
indicates the capacity
of this facility to be
reduced by approximately
L8 percent. This
facility is curren=zly
believed to be inzec=ive,

: Halphong SAM This is the sgescoeond
Spt Facility confirmed 3AM sucvort
(204400N/ facility in lorzx

1063518E} Vietnam. It is iocated
within 29nm of 22 known
SAM =ites. Late December
BDA indicates this
facility has been
approximately 795 percent
destroyed., This facili:y
is currently believed to
be inactive.

SECRET
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Haiphong SAM This is the thirg

Spt/Assembly confirmed Zii

Area support facility
(205622N/ in NVN. Located
1062801E) approximately 1l3inm

WNW of Haiphong,
this facility
greatly improves
the 3AM support and
servicing in the
Haipnong area.

— Canh Nam Located approxi-
Suspect Spt mately 33nm NNE
Facility of Hanoi, this
(213249N/ facility is in a
1060553E) strategic position

to provide rapid
suppert to SAM sites
in the Kep-Thai
Nguyen area.

—— Gia Lam A/F There have been
Suspect Spt numerous reports
Facility and photographs

of various pieczs

of SAM equipment

at several loca-
tions on Gia Lam
A/F. Although the
actual support
facility buildings
and eguipment have
not been identified,
there is sufficient
evidence to indicate
a support function.

3. Transient storage and staging of
SA-2 missiles and missile associated
equipment being deployed to other sites
has been detected along the streets of
urban areas, on ‘athletic fields, in
various military installations, and =zt
agricultural facilitizs, The fleeting
nature of deploying m::zsile equipment pre-
cludes preplanned targeting.
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tD) AiTorelc =nd firfis o2 _ne numrer
of zir defence zircraft is consIantiy changing
depending upon cepleoyments_in asnd out oI
courtry and upon combat &TTr :
race

raference to the most re
for current figures is necessary. =#s of

16 February 1967, there were 114 air defense
fighter aircraft reflected in the DIA Air-
craft Order of Battle for North Vietnam.

Of these, 32 MIG-15/17 aircraft are estimated
to be based in China at Yunnani Airfield, and
82 fighters (64 MIG-15/17 and 18 MIG-21) are
located at four airfields within North Vietnam
which are capable of sustaining jet operations.
Two additional airfields are capable of
supporting limited Jjet operations. Those
airfields are as follows:

JCS NO. NAME SIGNIFICANCE

3 Hanoi/Gia Lam Afld International air-
port of North Vietnam.
Jet fighter capable.
Transport aircraft
assigned. 6600'x90°'
concrete runway,
storage and
administration
buildings, hangars,
barracks, POL,
extensive aircraft
revetments. Used
by MIG-15/17s.

6 Phuc Yen Afld Primary NVN tactical
airfield. MIG-15/17/
2ls, IL-28s azsigned.
9170'x205" concreze
runway, hangars,
storage, and
administration
buildings, barracks,
POL storage, dis-
persed revetments.
Jet maintenance
facilities.

DI-7 Annex I to
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8 Haiphong/
Cat Bi1 Afld

9 Haiphong/
Klen An Afld

g.1 Kep Airfleld

Hoa Lac Afld

(¢) AAA Defenses.
AIS-3D, Antialrcralt order of Battle, North
Vietnam, 2 February 1967, there are 7067 AAA
weapons in North Vlietnam. Due to the
tremendous numbers and because of the

DI-8

T

SIGNIFICANCE

Primary NVN zir
transport base.
7900'x170' concrete/
asphalt runway,
storage, and mainte-
nance bulldlngs, hang-
ars, POL storage,
extensive revetments.
Used by MIG-15/17s and
by helicopters.

5900'x140' concrete
runway. Administra-
tion and storage build-
ings, barracks, POL
storage, extensive
revetments., Limited

"jet capable, Used by

light transports and
by MIG-15/17s.

5975'x155" concrete
runway. Storage
buildings, barracks,
POL storage, extensive
revetments.

Newly identlfled opera-
tional airfileld. Run-
way 1s estimated to be
7000-8000 feet in length.
Alrfilelid facl-ltles
remaln under <onstruc-
tion; however, March
photography showed

5 MIG-15/17 aircraft.

As reflected in the PACAF
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extreme mobility of these Weapons, 1t is

not believed practical to consider targeting
the AAA system per se. However, selective
targeting of specific AAA defenses in support
of other planned missions in a given target
area is practical.

(4) Radar Facilitjes

(a) This category considers individual
pleces of radar equipment as well as those
principal elements of the command and control
system that receive, evaluate, and/or disseminate
aireraft tracking data. The present estimated
flow of data is from the initial detection by a
field radar site, to a radar reporting station,
to an air defense filter center where the dcta
is simultaneously relayed to adjacent filte:
centers, the Hanoi Air Defense District
Headquarters (JCS 30), and to various weapons
system controllers. Positive identification
of responsible command elements is not known;
however, it is believed the primary authority
for coordination, contreol, and weapons commit-
ment is presently retained by the Hanoi Ailr
Defense District Headquarters,

(b) The over-all North Vietnam radar
command and control network does not present
a target structure that is well-suited to
preplanned target application. There is a
multiplicity of equipment types which provide
an extensive redundancy of functional capa-
bility. The large numbers, high degree of
mobility, dispersed deployment, and relatively
small physical size of the individual pieces of
radar equipment- make targeting of the entire
radar system highly impractical. However,
targeting of selected key elements of the
system such as radar reporting stations,
filter centers, Ground Control Intercept
(GCI) sites, and their associated point
defenses is believed feasible. The following
presents available information relative to
these key elements:

bi-9 Annex I to
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1. Present estimatez Indicsis

H

|

are several radar filger centers operating P '
within North Vietnam. These centers ‘ f
' {

‘ !

receive the aircraft tracking data from

the radar reporting stations, filter the ;
data, and pass it along to higher echelons =
of command, adjacent filter centers and to f
weapons systems controllers., Accurate !
positional data to permit conventional |
weaponeering is presently available for :
two of these filfer centers:

NAME COORDINATES
VINH (CUONG GIAN) 18L4125N/1054120E
NAM DINH 2024461 /1061003E

2. At least seven primary GCI sitez are
operating within North Vietnam. Accurate
positional data and equipment identification
to permit targeting is evailable on six of
these sites. One known site near Phuc Yen
has been shifted to a new location which is
undetermined. The six known positions are:

NAME COORDINATES i
HANOI/BAC MAI 205928N/1055005E |
KEP 212114N/1061717E

PHUC YEN 211357N/1055307E

HA DONG 205955N /10 544O0E !
CHUC SON 205620N/10542§5E ;.
THUONG CHE 205800N/1055825E E

3. There are an undetermined number of
radar reporting stations passing aircraft [
tracking data received from the fleld radar
sites. Analysis to date has falled to
provide positional data accurate enough to 1
permit targeting of these facilities, f

SECEET :
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L, In zdadition to the zbove
there are eight early warning (Zw
sites for which suitable zargetin
is presently available.

(]

[ Ly 141
w oW oo

.t

g~
ot Bt

Ay m
H s

NAME COORDINATES

VINH LINE 170519N/1065%30E
DONG HOI - 172945N /106354 5E
PHU THO ' 212303N/1051126E
HOA BINH 203807N/1051336E
ANH SON 1854%10N/1051550E
YEN LAI DONG 19024 3N/1053%11E
BAI THUDNG~ 195344N/1052248E
HAIPHONG 204850N/1064421E

(¢) The present Joint Chiefs of Staff
Target List for North Vietnam reflects five
strategic coastal warning radar sites.

These radar sites are: Hon Matt Island Radar
Site (67.12), My Duc Radar Site (67.8), Hon
Nieu Island Radar (67.9), Bach Long VI

Island Radar Site (67.193, and Vinh Son
Radar Site (67.2). Each of these sites has
been subjected to air strikes. Late December
1966 BDA indicates the radar strength at the
first three sites to be 100 percent desiroyed
and the last two sites to be more than £0
percent destroyed.

2, (S) The Effects that Destruction of a Certain

Percentage of the Target System will have
0 E 's Capabilities .

a. Genperal

(1) Because of the vastness of the over-all
NVN Air Defense Command and Control System,
certain elements of the structure are more
vulnerable to destruction than other elements.

~
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The structure rznges from the basic field raaar
sets to the weapons systems being employed. I-
would be 1mpract1cal to attempt to destroy each
rudimentary part of such a diverse system. For
example, there are hundreds of individual pieces
of radar eguipment and thousands of individual
AAA weapons which singly do not warrant targeting
consideratior. However, destruction of select
elements of the system is feasible and would
certainly have a degrading effect on over-all
North Vietnam air defense capabilities.

(2) From a psychological standpoint, the
destruction of certain elements of the command
and control network would have a significant
disturbing effect, For example, radio communica-
tions are used exten51vely for communication with
remote areas, and the denial or disruption of
normal radio broadcasting/receiving facilities
would have an adverse effect on the general
population.

DI

b. Headguarters Facilities

(1) The Hanoi Military Headquarters North
Vietnam Air Defense District (JCS 30) is the
highest echelon in the Air Defense Command and
Control structure. Destruction of the headquarters
facilities, equipment, and personnel would result
in the lass of air defense direction and early
warning control at the highest level. An
attendant loss in continuity and coordination of
North Vietnam air defense operations would
certainly be evidenced if control functions
had to be spread among various subordinate
command entities.

(2) Collateral effects of facility destruction:
An a’r attack would cause an estimated 60 military
casualties in the target area, and light damage and
25 military and 25 civilian casualties in the
surrounding area.

c. Communications Facilities

(1) The open wire telephone/telegraph lines
are not particularly susceptible to air attack.
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Zffects realized from z:tacking open wire
would be transient. since rapid repair cou
2asily accomplished. ~rCowever, destrucrion of
main radic communicztions facilities would force
the North Vietnamese to utilize alternate
facilities, probably mobile radio communications
equipment, and communications for the North

Vietnamese would be seriously degraded.
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(2) Of the original total capacity of the JC3
targeted communications facilities, 20 percent
has been destroyed or inactivated by air sirikes.
The remaining B8O percent capacity is at three
principal installations which had not been
attacked as of 19 January 1967. These facilities
and their respective Joint Chiefs of Staff
targeted capacities are as follows:

PERCENT OF JCS
TARGETED CAPACITY

IGT NO. NAME REMAINING

66 HANOI INTL RADCOM 40
XMTIR DAI MO

66.1 HANOI HF TELECOM 20

SITE PHUC COC

67 | HANOI INTL RADCOM 20
RCVR SON DONG

TOTAL 80

(3) -Destruction of these facilities would
eliminate the total Joint Chiefs of Staff targeted
commuriications capacity of North Vietnam, disrupt
the NVN. international radio communications, and
possibly cause overloading of other radioc trans-
mitting and receiving facilities in the Hanoi area.
Further, if JCS 66.1 is being used as a SIGINT
facility, its destruction would seriously hamper
NVN capability, as other installations of this
type are not known to exist. 3roadcasting of
propaganda items to the general public would be
curtailed and the volume of international
communications between North Vietnam and other
countries would be severely reduced.

SECEEf -
DI-13 Annex I to

Appendix D



Ido

Destruction or neutral

(4) Collateral e=ffects of facilify destructicn

(a) JCS 66. Attack would cause an
estimated five military and two civilian
casualties in the target area with no damage
or casualties expected in adjacent areas.

(b) JCS 66.1. Attack would cause an
ectimated five military casualties each in
the target area and the surrounding area.

No collateral damage is expected in ad jacent
areas, and no civilian casualties are

estimated.

(¢) JCS 67. Attack would cause an
estimated three military and one civilian
casualties in the target area with no damage
or casualties expected in adjacent areas.

W S a S rt Facilities.
ization of the NVN defensive

weapons systems would provide a favorable operating

environment for our al

ir strike interdiction forces.

(1) Aircraft and Airfields

(a) MIG supporting capabilities would be
eliminated by destruction or neutralization of
four of the six listed facilities. Denial of
Phuc Yen, Hanoi/Gia Lam, Haiphong/Cat Bi and
Kep would eliminate those facilities which are
capable of supporting sustained jet operations.
Similar destruction of the facilities at
Haiphong/Kien An and Hoa Lac would preclude
even limited jet operations. Elimination of

the MIG threat by destruction of the supporting

bases would permit greater flexibility and
economy in US air operations through a
reduction or elimination of the sorties now
committed to the MIGCAP role. MIGCAP sorties
have averaged about one-third of total sorties

flown.

(b) Without the six jet capable airfields
there would be no in-country MIG threat; how-
ever, the possible use of Chinese Communist
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airiigids in close proximity to the b
borcer for MIG support arid lzunch bacses
should not be precludea. Dlestruction or
denial of the NVN fzcilities would limit
the sirike range of China based aircraft
and wouid preclude their recovery at those
bases.

(¢) The locations of the listed airfields
in or near urban areas would probably subject
the adjacent civilian communities to some
minor collateral damages and to minimal
casualties. Effects of the destruction or
denial of the individual facilities
(inciuding probable civilian casualties
under daylight alert conditions) are as
follows:

1, JCS 3, Hanoi/Gia Lam Airfield.
Denial would preclude use of one of the
principal transport bases in North
Vietnam and would deprive North Vietnam
of one of six jet capable airfields.

It would also reduce the capacity for
handling international air traffic,
thereby making more difficult the air
movement of foreign specialists and some
critical items. Estimated civillan
casualties: five.

2. JCS 6, Phuc Yen Airfield.
Successful attack would deprive North
Vietnam of its primary tactical air-
field and would considerably reduce the
NVN Air Order of Battle (AOB) by
destruction of parked aircraft including
the bulk of the MIG-15/17/21 inventory.
A concomitant reduction in the NVN air
defense capability would result.,
Estimated civilian casualties: None.

3. JCS 8, Haiphong/Cat Bi Airfield.
Successful attacks would significantly
reduce NVN air capability by the
elimination of the primary transport
base and probable destruction of parked
transports.
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Uesgtruction would further reducze the
limited HVN air transport and air
logistic capabilities. Estimated
civilian casualties: Two.

L, JC3 9, Hziphongf¥ien An kirlield.
(=]

. 5., JCS 9.1, Kep Airfiei_.. Expected
damage levels would reduce . /N air
defense capabilities by the probable
destruction of assigned fighters and the
reduction of facilities supporting them.
Estimated civilian casualties: None.

6., Hoa Lac Airfield. Successful
attack would reduce NVN air defense
capability by elimination of a limited
jet capable airfield as well as
destruction of assigned aireraft.
Estimated civilian casualties: None.

(3) SAM/AAA

(a) Because of the large numbers and fluid
nature of the SAM and AAA defenses, it 1s not
bpelieved feasible to destroy these systems per
se. However, destruction of some SAM/AAA sites
on a selective, real-time basis is reasonable.

(b) Attacks against SAM/AAA targets should
be directed against the associated radar
missile control elements. Destruction of the
missile control system is far more practical
than attempting to destroy the actual weapon

itself,

l. In the case of a SAM site target,
destruction of the FAN SONG missile control
radar would render the site inoperative
until such time as the FAN SONG could be
replaced or repaired.

2. Destruction of the AAA fire control
radar does not totally neutralize the
weapon system as in the case of SAM system.
However, an attendant loss in firing
accuracy would be realized, since the AAA
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V.
The losgs of radar fire-control would
also seriously degrade or negate the
capability of these weapons during
periods of low visibility and darkness.

(¢) Destruction of the SAM support
facilities would have a serious impact on the
employment of 3AMs in North Vietnam. The 3AiMs
must be assembled and serviced prior to
delivery to the site locations; therefore,
destruction of the support facilities would
reduce the capability for dissemination
and resupply of missiles. .

e, Radar Facilitie

(1) The destruction of selected key elements of
the radar network, such as filter centers, prime
EW/GCI sites, and radar reporting stations, would
have a serious degrading effect upon the over-all
continuity of the NVN Air Defense Command and
Control System. This destruction would undoubtedly
cause a critical disruption of the flow of aircraft
tracking data and would increase the probability
of survival for our strike aireraft, Also, since
these are the major points for receiving and
passing radar tracking data, their destruction
would force the North Vietnamese to rely upon
alternate systems with lesser effectiveness, thus
enhancing our strike effort.

(a) Filter Centers. Destruction of the two
filter centers for which suitable targeting
data is available would seriocusly impair the
normal flow of aircraft tracking data and
would probably create overloading at the
remaining centers. It is belleved that
alternate procedures probably exist whereby
the surviving filter centers could assume at
least partial inputs from the radar stations
normally reporting to the destroyed facilities.

(b) GCI Sites. Destruction of primary GCI
radar installations would significantly reduce
the effectiveness of the MIG fighter force.
The simultaneous integrated employment of MIG
and SAM/AAA defensive systems would be

SECEEE
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great.y degraded. <Ihe attendant reduction

in the number of MIG encoun:ers would not
only increase our aireraft survivabilizty,

but would alsoc enhance our ordnance-on=-target
capability. Since any one of the sites has
sufficient range for GCI control over the
entire Haiphong-Hanoi-Yen Bai sector,
destruction of all facilities is necessary

to effectively neutralize the over-all
capablility.

(¢) EW Sites. The destruction of those
EW sites for which suitable targeting
information is available would cause a
reduction in the NVN aircraft warning
capability. However, because of the
extensive redundancy of equipment, the
system could sustain considerable equipment
and personnel losses and still make
significant contributions to the air defense
effort.

(2) All of the radar facilities are probably
manned by military units and are normally removed
from the urban areas; therefore, resultant
casualties would be military personnel. GCI
sites are the exception to this; Three of the
GCI sites (Hanoi/Bai Mai, Phuc Yen and Kep) are
situated near airfields, and the other three are
located within 10nm of Hanoi. Therefore, attacks
against these sites could result in some civilian
casualties,

3, (3) :zm_uiw_mw
Continue and Support Hostilities in South
Vietpnanm

a. The only aspect of the NVN Air Defense Command
and Control System that would have a direct bearlng on
mllltary operations in South Vietnam is the communica-
tions facilities. Destruction of the targeted
communications facilities would have both political
and military impact. The transmission of anti-
Amerlcan propaganda to Scuth Vietnam and neighboring
countries would be greatly reduced and possibly
eliminated. Military communications with the Viet
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Cong and NVH rszgulsr unizsz zpersztinz in osoutn
7ietnam would be disrugted immé€esurzoiy. i

could cause z lack ol coordi
the part of these operzticonal units znd would
force the North Vietnamese <t
tactical sycstems of communications. propably
with degradea effectiveness.

o. IndGirectly, the destruction or neutralization
of the NVN air defense system would provide U3
strike aircraft with & favorable operating environ-
ment. This would greatly enhance our interdiction
effort and probably result in a reduction of the
over-all NVN support capability in terms of men,
supplies, and equipment.

L, (S) Estimated Time to Complete Targeting analysis

a. Detailed targeting analysis has Deen
accomplished for Joint Chiefs of Staff numbered
targets. For other targets, the approximate time
to accomplish detailed targeting including narrative
target description, area defenses, photography,
personnel casualties, and aircraft/weapons require-
ments 1is:

4 hours for each EW/GCI site
4 hours for each filter center
8 hours for each airfield

b. Applying these production requirements to the
current order-of-battle and target structure, it is
estimated that 380 man-hours are reguired to provide
complete targeting. The estimated production times
would be reduced by half if the targeting data is
briefed to include only target location, photogrzphy,
and defenses. In addition, the positional accuracy
on some targets must be refined prior to detailed
targeting and weaponeering.

¢, Time estimates do not incliude routine admini-
strative time for printing and disseminating the
target information sheets. Production times zare
valid under conditions of singular effort being
directed to the task with other equirements in
standby.

d. SAM and AAA sites have not been considered for
targeting due to the mobility and changing status
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PERSONNEL AND TRAINING
1, {(3) FPersonnel

a. The percsonnel sirength manning the North
Vietnamese Air Defense System is currently estimazed
to be 83,000 o about 20 percent of North Vietnam's
military strength. An additional 27,520 personnel
are estimated to be involved indirectly in NVN 4Lir
Defense. Air Defense support from foreign nations
is estimated as follows:

SOVIET 700- 750
CHINESE (AAA) 9,000-13,500
NORTH KOREAN (Pilots) 50

9,700-14%, 300

b. The total o all personnel involved directly
or indirectly is 120 to 125 thousand. It is estimated
that 25-30 battalions are active. They operate in
the following areas: Hanoi, Haiphong, Phuc Yen and
Vinh. Morale is felt to be generally high among
the Air Defense teams. Most NVN ground force
personnel are basically of a peasant stock, guite
adaptable, and accustomed to hardships.

2. (3) Training

a., The General Directorate for IMilitar; Trsin
and the General Political Directorate. which orzer
on the same level as the General Staff. are
ultimately responsible for training all elements
of the NVA,. ’

b. During the spring of 1965, under the pressure
of US air strikes, the NVN government probably
decided to bring in Soviet SAM technicians to train
the North Vietnamese rather than await the return of
personnel who were reportedly undergoing SA-2
training in the Soviet Uniocn.

c. Despite the probable increased Soviet
efforts since mid 1966, no apparent improvement in

SR

Zalt performance has been noted. This could well b=

~
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due| to one of the following Zzctors:
(1) Friction between Soviet and NVN crews,

(2) The language barrier betwe:sn the two
nationalities.

(3) The intense nationalist fe--.ing of the
North Vietnamese and their inherern: mistrust of
foreigners.

This has been evidenced in the two schools of
thought which seem to be controlling the SAM
defenses in North Vietnam . . . the Soviet schoeool
in| the Red River Delta which adheres to the
standard SAM operating procedure which apparently
1n51sts on disregarding standard procedures moving

frecuently and using the system as a very expensive
snlper.

d. As far as methodology 1s concerned, it does
appear that the NVN crews are following the Soviet
method of operations.

e. Although there has been some indications of
coordination between SAM/AAA and fighters by the
North Vietnamese, the pressures of daily hostile
air activity have not afforded them the leisure
time to organlze effectively for mixed weapons usage
or to train in the environment.

f. One of the first requirements for the conduct
of sophisticated or nonstandard SAM operations would
be training. Current indications are that the
maaorlty of the training of air defense crews would
be toward achieving proficiency in standard SAM
procedures and system fundamentals. A concerted
training effort aimed at improving radar operations
ﬂs evidenced in an improved NVN capability to
counter the ECM threat.

g. Considering all of the available evidence it
seems that the North Vietnamese, under probable
Soviet tutelage, are still in the process of
masterlng the fundamentals of the SA-2 system and
that they are not yet capable of conducting
§ophlst1cated or nonstandard SAM tac:iics on their
own.
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h, With rzspect <o aircraft maintenance in
dorth Viztnam. this appears to®be almost entirely
a Soviet undertaking. Training of North Vietnamese
to assume <his function can be assumed.

i, From now through FY 70, training and technical
assistance from the Soviet Union and Communist China
is expected to continue and intensify in proporticn
to US and South Vietnamese prosecution of the air
and ground war effort. Primary source of pilot
+raining will be the Soviet Union as will be the
introduction of additional or new fighter aircrarft,
SA-2 training is expected to continue in an "on-
the-job" basis with nonstandard SAM tactics being
employed to a greater extent. Introduction of the
C-band SA-2 or SA-3 is not considered likely from
now through FY 70 since none of the Bloc nations
nave SA-3. This would bring in more Soviet
technicians than North Vietnam desires and require
additional training and money and at the same time
subject the SA-3 system to analysis by the United
States. Until the Soviets can be assured that the
S-band SA-2 system is being effectively used in
North Vietnam, the advantage to be gained by the
introduction of a new system into North Vietnam
would not seem to compensate for the risks involved.

j. Looking ahead to FY 70 i1t does not appear
likely that the North Vietnamese will appreciably
increase foreign in-country assistance. The
inherent mistrust of foreigners on the part of the
North Vietnamese and their intense nationallstic
feeling would seem to preclude an appreciable
increase in foreign nationals in North Vietnam
except under extreme circumstances even though
such assistance has been offered by the Bloc Nations.

3. (8) Pilot Training

a. As modern and complex aircraft are introduced
into tre North Vietnamese Air Force, the require-
ment to support, control and operate these aircraft
focuses attention on NVN air crew and technical
training programs.

b. At present there is no firm evidence of the
nature and scope of such programs. As early as
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1955 the North Vietnamese embarked on zn air
tqalnlng program similar in many respectz to
those of other emerging nations. There seemed %0
oe three phases: First, a limited basic pilot
trainlng program in North Vletnam, second, the
dﬂspatchlng of personnel-first to Communist Chinz
and then to the Soviet Union-for flight crew anc
support personnel training; and third, more
advanced instruction in North Vletnam initially
under the auspice of Communist China but more
recently the Soviet Union.

¢. Little is known of the duration of the
Communist China sponsored flight training program
but it was no doubt long enough to check pilots out
on transport aireraft.

d. The first reports of Soviet involvement in
the NVN pilot training program were received in
1962 The student pilots were reported to be 20
to 27 years old and to have strong Communist
leanings. The training program was reported to
last from three to five years including jet
training and culminating in MIG-21/FISHBED and
IL-28/BEAGLE checkout. The length of the training
program is due to the fact that the North Vietnamese
have never specialized in aviation and a great deal
of time is required to impart the knowledge of
modern mlTitary technical equipment to them.

e. The number of North Vietnamese in all phases
of air training in 1963 reportedly totaled 2300 to
400 with 100 of these being student pilots and the
remalnder involved in maintenance and the air crewvw
tralnlng. From 1963 to 1966, the program most
likely emphasized the transition of pilots into
higher performance airecraft rather than an
appreciable increase in numbers of trainees.

Based on recent AOB, the current ratio of pilots
to fighter aircraft is about two to one.

f. There are indications of a relatively good
maintenance capability and minimally adeguate
flying time for maintaining MIG pilot proficiency.
However, when the over-all MIG flying activity is
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icn zThey rnave
countered U3 air operations., iffere ssems 0 De &
lack in the troad concept of how test to use the
fighter force which gives all indication of being

operationally ready.

g. Based on most recent flight activity, KVN
vilots are expected to become more aggressive in
their engagements with US aircraft particularly
rzconnaissance aircraft.

h. Current estimates are that there are 124
NVN pilots in North Vietnam. Of this total, 395
are probably qualified in MIG-21s.

1. Based on a daily sortie rate of 15 per
aircraft, it is estimated that pilots in North
Vietnam are averaging about five hours per month
flight time.
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WEATHER FACTORS

1. (C) Weather affects aireraft combat overaticns
chiefly by its interaction with enemy defenses. Ais
enemy defenses increase in effectiveness, the effect
of weather on successful -air operations becomes increas-
ingly important.

2. (C) The climate of North Vietnam is monsconal in
nature but is modified by the country's topography and
geographic position. Generally speaking, the climate
1s characterized by two major seasons: thé southwest
monsoon (mid-May to mid-September) and the northeast
monsoon (November through February)., There are two
short transitional seasons between the two monsoonal
pericds, (See TABs A through D)

3. (C) The two major topographic influences affecting
North Vietnam's climate are first, the low-lying delta
regions and second, the mountains., The effects of high
winds, storm tides and river flooding are easily felt
in the delta region. The mountains, particularly the
Chaine Annamitique, exert an important climatic effect
in blocking most air flow during the southwest monsocon
and in precipitating large amounts of moisture during
the northeast monsoon. The orientation of this same
mountain chain causes a decided variation in the North
Vietnam precipitation pattern during the northeast mon-
socon with maximum rainfall received during July and
August north of Thanh Hoa (19° 489N, 105° 479F) and max-
imum precipitation south of that area during September
and October.

L. (C) Mean cloudiness is high throughout North Vietnam
and is generally most extensive near the coast and least
in the northern and northwestern pertions of the country.
Aircraft flying at high altitudes over North Vietnam
would encounter greatest cloudiness from January through
April and least cloudiness can be expected from September
through November. This latter period is therefore the
best time of the year for conducting most air-to-ground
operations. The excessive low cloudiness which covers
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North Vietnam throughout most of the year ;:nstitu?es
a definite hazard to low level cperations due parti-
cularly to the necessity to maintain visual reference
with the ground in order to evade SA-2 missiles.

5. [(C) In general, surface visibility is fairly good
during most of the year except during the periods of
proleoriged foggy weather which are prevalent during
the northeast monsoon from November through February.
This is particularly so over the delta region, the
coastal plains and the highlands east of the Red River.
Unfavorable visibility conditions exist throughout the
area most frequently in the early morning hours when
fog reduces visibility below two and one-half miles. Con-
ditions improve as the day progresses and most favorable
visibilities occur by mid-afternoon. In the southern
half of the area the worst period for conducting air-
to-ground operations is the autumn transitional period.
In general, visibility for low level air cperations
would| be best during the latter part of the morning
during the period of the southwest monsoon. >

6.| (C) Typhoons and severe thunderstorms are exper-
ienced in North Vietnam. On the average, two typhoons
per year hit North Vietnam entering the Gulf of Tonkin
from jthe South China Sea and bringing widespread low
cloudiness, heavy precipitation and high winds. While
typhobns are a threat from as early as March into the
first part of November, severe thunderstorms occur
throughout the year and are characterized by heavy rain,
turbulence, hail, and strong gusty winds.

. 7. (C) Since the North Vietnamese know in general

what |jour weather minimums are, they can expect and pre-
pare‘for air attack on days with favorable flying wea-
ther. Listed below are typical weather minimums required
by tqctical commanders for visual ordnance delivery in
selected areas of Southeast Asia:

Hanoi S mi. 10,000 ft.
Vinh 9 mi. . 8,000 ft.
Da Nang _ 5 mi. 1,500 ft.
Saigon 5 mi. 1,500 f¢.
Laos 5 mi. 1,500 ft.
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Z. {C) The informaticn rresentsd above 3= based cn
~limatological informaticn gatherzd between 1350 andg
1963 and is presumed valid for vlanning purposes through
LU0 No significant changes are expected in the
nver-all meteorlcgical/climatological picture througn

9. (C) Weather factors also apply when considering
the ability of North Vietnam to perform logistic func-
tions. while these capabilities fluctuate, it is not
necessarily true that poor trafficability is coincident
with poor flying conditions. (See TABs E through G)

-
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) Petroieym 031 and Tuhpican-c
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a. £11 Petroleum 0il and Lubricants (POL) in
North Vietnam must be imported. WNearly all of the
POL arriving in North Vietnam comes by sea through
naivhong. The unloading time is about 20 days for
large tankers and five days for small tankers. U3
alr strikes destroyed 61 percent of the total NVN
POL storage capacity. Since the extensive US
strikes on POL facilities, North Vietnam has
shifted to a costly and increasinzly extensive
system of dispersed storage, but has been able to
meet its requirements without significantly
curtailing military operations.

b. Once POL is in the country, the flow continues
by way of rail, water, and trucks to transport,
distribution is made to selected refueling points
and storage areas.

c. Because of the restrictions to US air strikes
in and around the Hanoi and Haiphong area, the
North Vietnamese are able to import, disperse and
distribute vitally needed POL,

2. (3) Electric Power

a. Development of electric power in North Vietnam
has had high priority in support of the 1limited
industrial economy and a prersguisite for industriai
expansion. Establishment of electric power capacity
has been concentrated in the Hanoi-Haiphong region.
This effort has been contingent on aid from communist
countries, particularly Communist China and the.
Soviet Union.

b. The electric power industry is government
owned and in May 1966 nad an estimated installed
capacity of 140,000 kw.

c. Although the country's waterpower potential
i1s estimated at 13,600,000 kw, development of the

SECRET _
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csugt;yf: slecrnric powsI WaE i;i*iagly direcjed
toward building coal-curning thermal DOwWel Di=nLC
which account for 97 percernt of ihe entire

capacity. The ramaining three percent is supziied
ty hydroelectric generation with irrigation projects

utilizing one percent of this.

d. The only significant transmission network is
centered on Hanoi and integrates eight major
thermal power plants which account for about three-
quarters of the total national capacity. The
network is small, mainly composed of single line
connections radiating from the capital area and
controlled by a single major transformer and
switching station (Dong Anh} about 10 Kii north of
the city. This converging of the few important
transmission lines seriously restricts the possi-
biiity of alternate sources of supply in the
event of equipment failure. The limited extent of
the network and its design has required erection
of[only a small number of sub-stations. Irans-
mission connections are by overhead lines, carried
largely by prestressed concrete supports and steel
towers.,

e. The industrial sector of the economy is the .
principal user of electrical power (estimated 90
percent of the total) and the bulk of industrial
use is in the Hanoi-Haiphong area.

f. Most major electrical development projects
will probably be delayed due to the possibility of
damage by air strikes. The highest priority is
rehabilitation of the damaged Uong Bi power plant
which was the main baseload installation in the
Hgnoi—Haiphong complex. If necessary repalrs are
undertaken it would be possible to resume operation
there within three months.

g. The main electric power project under
construction in North Vietnam is the Lang Chi
hydroelectric power plant at Thac Ba. 1Its
planned capacity of 112,500 kw is three-quarters
of the May 1966 total for the entire country.
This plant is being built with Soviet aid. No
gonstruction actually has been noted there in the
past six months.
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N, Ihe V0 slszciricz. power canscitr coull
doutle in FY £I throusgh new 2onsiruction zlons
znd with revzirs of damzsgeq Jzcilitiesz coulicd =2
=2 high zz 323,000 Xi. 1% is estimzted that o
7Y 70 electriz power capaciIy could reach 520.007
Zw 1T the hydroelectric power plant on the Slack
“iver at Hoa 3inh is consiructed.

2. (3) Militsrv Souipment Deliverv

z. wajor military equipment for dorth Vietnam
nas oeen delivered via the Chinese rzil system,
fircraft, 3AM equipment, and other bulky military
items are believed to have been delivered overlzand.
Most of the military equipment in North Vietnam
has been delivered in this fashion by the Soviet
Jnion with China responsible for lescser guantitiss.
Eastern Europe has played a negligibtle role, Both
“oscow and Peking have openly stated that milizary
material is transperted by the overland route
through China.

b. Available information on shioping tc North
Vietnam shows no firm evidence that weapons systems
have been delivered by sea. Observers in NVN ports
have not reported evidence of the security pre-
cautions that such shipments would probably entzil.
The size of cargoes carried by ships in this trade
indicates that they are non-military because in
general the bulky nature of military cargoes except
for ammunition and small arms results in lightly
laden ships. The only lightly loaded ships comine
into North Vietnam thus far have been identifieqd asz
venhicle carriers.

c. Although there has bpeen congestion and d=lzy
from time to time at Haiphong, that port could
handle a substantial volume of military shipments
without reducing commercial imports. The congesziion
results in warehouse and dock congestion due to a
shortage of trucks to move the materizl {rom the
port area. :

d. As Sino-3>oviet relations deteriorate there has
been z2n increase in the volume of reports that
Soviet reil shipments to North Vietnam via China
nave been prohibited. If the Soviet role were

SE ET
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Jimited Lo zistalning the milifary effcrs in lcrth
Vietnam oy e flow of ammuniticrzand sparss, sea-

bcrne delivery could 22 accomrliszhed with 2z minimum
¢ disrurtion to present zez shipments. The rroblem
might be complicated if the Soviet Unicn shouri

desire tc add new weapens systams Ccr suppiy additicnal

quantities of weapons. The delivery of these bulky
systems would resuit in added congesticn in the
Haichong pert. ’

e. Current estimates indicate that rail imporzts
tc North Vietnam of weapons combat equipment and
ammunition durinag 1966 amounted to 240,000 MT. Cf
this total the Soviet Union is estimated to have
provided 185,000 MT with the remainder furnished
by China. This equates to an average of about 27
freight cars per day with cne or two cars devoted
to S4-2 missiles based on four SA-23 per car and
a mcnthly expendifture rate of 150-160 missiles.

f. It is estimated that at least 42,000 MT of
the dry cargo shipped from Soviet and East European
sources was unidentified. Some of this cargo might
have been military despite the fact that, to date,
concrete evidence tc support this conclusion is
lacking.

4.. (S) Projected Military Support

a. The Soviet commitment in North Vietnam has
been conditioned largely by the conflict between
Moscow and Peking and this promises to be the
chief political consideration in the immediate
future. The Soviet Union has thus far refused tc
respond to Chinese provocation and break diplomatic
relations. This is believed due tc the rroblems
that might arise concerning the rail transit of
Soviet military cupplies through China to North
Vietnam. One such problem could well be the risk
of a possible Soviet-United States ccnfrontation
on the high seas. It should be noted that a
complete break in Sino-Soviet state relations
would not necessarily bring an end to the delivery
of Russian military supplies by rail through
China although it would make the possibility more
likely. 3Based on the current estimated trends in
ammuniticn expenditure rate, it is expected that

SECRET DL,
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u. Continued air strikes cn the rcads, tridges,
and r2il lines of North Vietnam will serve to
increase the distribution problem for the North
Vietnamese and contribute or add to pert congestion.

c. If the northeast rail line was interdicted to the
neint of significantly reducing rail imports, there
would probably be a 30 to 60 day lag between inter-
diction and arrival of millitary goods in North Vietnam
by sea. The delay 1= based on shipping time and the
time required to divert goods already processed for
raill shipment.

5. (S) AAA Gun Logistics Data

a. Data contained in Table 1 represents data
extracted from collateral sources pertaining to
Soviet and Warsaw Pact air defense units. It 1is
believed that thils information is current and is
pertinent to air defense units in North Vietnam as
well.

b. Weapon tubes may be used after the theoretical
tube life has been reached; however, such use will
result in reduced accuracy and effectlveness, Exces-
sive tube wear causes projectiles to tumble thereby
reducing range a2s well as accuracy in azimuth.

c. The term "day of fire" represents the number of
rounds planned to be fired PER TUBE PER DAY, This
figure logically changes from day to day depending
upon the number of raids. The figure indiczated in
Table 1 is based on an average tzken cver a year's
time.
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£an GUn Logistics D
BARREL
Zarrel Tube Life Nr Barrels Sarrel Pacj
wesvon L it Nr Pds Per Pack WL
12.7 27.77 5,000 L 150 1b
14,5 21.6 5,000 4 175 ip
37-mm 262 10,000 1 332 1b
57-mm 728 600-1000 1 810 1b
85-mm L4523/ 2,800 1 1000 1b
100-mm 3,307 2,800 1 4000 1k
AMMO
Basic Day of Nr Rd
Load Fire Packed per Box Wt - 1b
12.7 3,000 20 170 65
1k, 5 3,000 20 80 65
37-mm 160 8 30 147
57 -mm 120 6 5 108
85-mm 140 6 L 183
100-mm 140 6 2 180

a/ Uses replaceable barrel liner
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1. (S) The NVN A.r Defense System is tctally dependent
uron external logistic support. A critical situation
wculd therefore develop if this aid were curtailed or
substantially reduced.

2. (8} The possibility of estimating with accuracy '
the exact effect of such an acticon is difficult due to
the following unknown or uncertain factors: .

a. Quantities of specific material imported rou-
tinely are not known with accuracy.

b. Existing stockpiles of missiles, AAA ammunition
and spare parts for equipment are unknown.

c. AAA expenditure rates are uncertain. Best
estimates presently indicate an average expenditure
rate of 18,000 metric tons per month.

3. (S) A sustained reduction of 60 or 80 percent in
external logistic support to North Vietnam would probably
efT:ct the air defense system equally as follows:

a. Utilization and effectiveness of EW/GCI and
fire control radar equipment (including FAN SONG)
would decrease as availability of spare parts decreased.
Early warning systems would probably show little short
time effect of the reduction due to duplicaticnz of
equipment coverage and probable information, =zt lzast
on targets above 10,000 feet, passed to Hanoi by
CHICOM radar coverage. Tire control radars would
decrecase in coverage as essential components fail.
Qver-all, radar equipment, being non-consumable,
would reflect the least change due to importaticn
restrictions.

b. Reducticn in POL imports would impact heavily
upon the jet fighter force and would probably resuls
in a2 curtailment of training activities as a fuel
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c. The SA-2 firing rate would decline as the in-
country stockpile reduced. Current stock level and
ratp of importation is unknown. Over the past siXx
months missile firings have averaged 153 per month.

A qough estimate based in part on Soviet dectrine
would indicate an in-country resource of 1260 missiles.
At[the current level of air activity and present
monthly firing averages it would appear that about
nine months supply »f SA-2s may be in North Vietnam.
If |current imports maintain whatever stockpile is in
being, about 150 missiles must be delivered on a
monthly average. A 60 percent reduction in pure
mathematical terms would allow 60 missiles per month
to[enter North Vietnam, extending the stockpile, under
current firing rates, slightly less than one~third of
an’average firing month each month. An 80 percent
reduction would in the pure sense allow 30 SA-2s or
one -fifth of an average month's firings. If current
estimates of SA-2 in-country resources are correct,
an| over-all capability exists to sustain current fir-
ing rates for 10 months with an 80 percent reduction
and 12 months with a 60 percent reduction in importa-
tion. Of course, whatever statistical analysis made
will be invalid as conservation and selectivity in
filring begin to appear in SAM tactics.

d. AAA fire would quite likely revert to a more
disciplined radar controlled type of fire rather than
the barrage type now commonly encountered. The inten-
Slty of AAA/AW fire would probably decrease with the
stock level as conservation measures are applied. The
present stock level of AAA ammunition is unknown. The
total Soviet basic load for all AAA weapons in North
Vietnam is estimated at 9390 MT. This Soviet doec-
trine plans for approximately 20 days of firing in
a]combat condition. Current estimates, based on
incomplete firing data, would equate to the annual
import of 220,000 MT or 18,300 MT per month to sustain
this firing rate. A reduction of 60 percent in AAA
ammunltlon imports would reduce monthly average
1mports to less than one Soviet basic load and a
reductlon of 80 percent to about one-third of a Soviet
basic load.
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%. (S) Stcrage capacities, ztock lavel

and consumg-

ticn raztes for jst fuel and aviztion gas are estimated

oelow. Monthly imports are not creszently Identifigple:

Jet Fuel
Stcregs capacity 11,255 MTs
85% cn-hand inventory 9,550 MTs
Monthly requirement 1,300 MTs
AV/Gas

Storage capacity 820 MTs
59% on-hand inventory 697 MTs
Monthly requirement 86 MTs

Estimated on-hand inventories versus monthly requirements
indicate that without Tesupply current air activity could
be maintained for approximately seven months. This per-

iod could be reduced if on-base POL storage facilities
were destroyed.

5. (8) A concerted effort is presently being directed
L0 the problem of filling the existing intelligence gap
relative to importation and levels of storage of military
hardware and consumables.
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SYSTEM DEFICIENCIES AKD VULNERABILITILD

1. (8) The NVN Air Defense System, while functioning
at a significant level cf effectiveness considering its
rapid growth, has certain facets which appear vulnerable
to disrupticn.

a. A major vulnerability is the lcgistic system.
All ccmponents of the complex are or have been
imperted. North Vietnam has little or no capability
to produce original or replacement parts except ror
foundry or machine tool products. Damage and destruc-
tion to all parts of the system must be countered by
importation or use of in-country reserves. The rail
and port facilities in North Vietnam process all but
the air delivered material and therefore render the
air defense system vulnerable, at least over the
long term, tc a stoppage of material support.

b. In air defense cecmmunications, the probable nu:ze
of radio to keep Hanei informed of the air situation
is vulnerable to countermeasure of sufficient inten-
sity and application..

. During heavy US air operations, the ability of
North Vietnam to command and control all components
in an efficient manner for maximum effect is question-
able.

d. The vital components of the air defense systzam
probably revelve around Air Defense Headquarters wnich
is believed to be at Bac Mai airfield. Component
commanders or duty ccmmanders may operate from this
location. In order to receive warning of US air
activity, they require timely and accurate inputs
from radar stations probably through intermediate
command or filter centers. These centers perfcrm a
key function, in that radar duplication would allow
the center to functicn even with casualties in sub-
ordinate radar eguipment.

SECEéT
DN=-1 Annex N to

Lppendix D



2. (S) In the SA-2 system there is a critical
requlrfment to assemble and test missiles. This is
performed with scphisticated testing equipment in
mobile vans or stationary facilities. Periodic test-
ing is| required for ready missiles. The loss of this
testing capability could seriously affect the missile
defenqbs. Only three such facilities have been identi-

fi:4d and confirmed to date and others are believed to
exist,.

3. /(8) POL remains a prime requirement for aircraft
as well as motor operated support such as diesel power
generation and mobile support equipment.
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PIOBADBLLE WORLu REACTICNG TO EXDAnlI2L 4F U5
AIR ACTIONS IW NORTH VILTLAM

i. (S Presentiy the US military actions against
iertn Vietnam are limited by certain censtraints. In
ceneral these constraints prohibit crdnance delivery
in the cities of Hanoi and Haiphong, the CHICOM/NVH
border areas and primary airfields as well as the mining
of Haiphong harbor. Should the United States decide to
increase the level of offensive activity by gradual,
selective, or complete 1lifting of these constraints,
considerable attention would be focused on world reac-
tions and potential counteractions. Particular areas
of concern would be the reactions of North Vietnam,
Chinz and the Soviet Union, and majer Free World coun-
tries. The timing of possible acticns and the rate at
which they might be applied has not been addressed as
it is an unknown factor.

2. (3)Free World. Many of the actions taken by the
United States in a limited expansion of ite air actions,
though moderate, would be recognized by news media as
beyond present self-imposed restrictions, and thus charge-
able as "escalation" or "widening of the war" by those
who choose to do so. Denunciations of the United States,
independent’ action in the United Nations, and other
political protest activities might be forthcoming as a
result of a change in US actions in Vietnam. The amount
and tone of Free World criticism and denunciations would
be in direct proportion to the degree of expansion of
the US effort. It is unlikely, however, that any Free
wWworld ccuntry will modify adversely its bilateral rela-
tions with the United States or change its policy to
the point of offering significantly greater political
cr material support tc the Vietnamese communists.

3. (8) Communist Worid

a. North Vietnam. Intensified US acticns under a
program cf limited expansion, would probably not, in
and of themselves, cause any basic change in NVN
policy. They probably would wait to judge the effects
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ol limited action before considering any basil change
in [their policy toward the war. “Hanci's proraganda
machine could be expected to mount an outcry at eacn
lnalcatzon of increased escalaticn. North Vietnam
would be very likely to endure gradually increased

US |pressures for a while hoping that internaticnal

and domestic influences would induce the United States
to‘“elent However, if the United States maintained
these increased pressures and no relief appeared in
51ght the NVN leadership might consider that a basic
pollcy review was required and that some form of
negotiatlons might be in their best interests. 3eing
aware of the fact that the expressed US policy is nct
tol destroy the NVN government, they might hope to
achieve immediate relief from the military pressures

as| well as reach an acceptable longer range solutiocn
through negotiation. However, prior to reachlng this
p051t10n, North Vietnam might de-escalate in hopnes that
the United States would do the same. Another NVN action
in' the oppesite direction and prior to reaching any
sﬂtaation that would force negotiation, might well be
to invite still greater Soviet and CHICOM participation
ln order to avoid being put into a position of being
forced to negotiate.

b. Communist China

(1) Peking would react noisily to limited
increases in the scope of US attacks, but it is
unlikely that the Chinese response would go beyond
propaganda blasts and possible attempts to increase
logistic support for Hanoi. Air defenses in South
China would continue to be strengthened. Additional
Chinese air defense troops, if needed and requested,
would be deployed to North Vietnam. It is not
likely, however, that Peking or Hanoi would con-
sider the situation critical enough to call for
cvert intervention of Chinese combat forces. The
Chinese, however, almost certainly would attempt
to increase the level of logistic support in an
effort to compensate for restrictions imposed on
seaborne supply by the closure of Haiphong.

(2) Under conditions of moderate US escalation,
it is not believed that the Chinese would commit
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issuez In the current internal political strucs
cut would be unlikely t¢ prove decicive in tir-
ping the balance tc one fantion ¢r ancther. Cl--
sure of NVN perts would tend to zive China aimcst
complete control over aid to North Vietnam zand
further increase CHICOM leverage over Hanoi at
the expense of the influence of the rest of the
communist world.

(3) If all current constraints upon U3 actions
in North Vietnam were lifted, China would pro-
bably build up its combat forees in the 3outh
China area opposite North Vietnam and Laos. Such
a build-up would include infantry, aircraft, FT
boats and probably some submarines. Some units
could be placed in North Vietnam against the pos-
sibility of a US invasion of North Vietnam. The
possibility also exists that NVN aireraft could
operate from South China airfieélds but communist
experience shows a greater preference for AAA and
SAMs in the air defense role.

() Finally, the possibility must be considered
that Red China could use increased US involvement
in an attempt to divert some of the attention cf
the Chinese people from internal difficulties by
a more copen involvement in North Vietnam. In
addition, the possibility exists that China might
create some diversionary actions opposite Taiwan
or in Northern Thailand and Laos, which would gen-
erally fall far short of open hostilities in those
areas.

¢, Soviet

(1) Under conditicns of limited US expansion,
Moscow, of course, would denounce the United States
for intensifying its "policy of aggression" in
Southeast Asia. The Soviets would seek tc marshal
world opinion against any blocking of Haiphong
port by attempting to show that US actionz were
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cbntinue to make sea shipments
ppssible through Cam Pra and Hon Gai znd by
transshipment through Chinese communist ports.
Hoscow would increase its propaganda against

the U3 bombing activity in direct proportion to
the degree that the bombing included additional
divilian targets. They would renew pledges of
support to Hanoi, anc¢ might respond in some
demonstrative way to requests for more aid in

air defense. This might not include a more overt
involvement of Soviet personnel in military and
technical advisory and support roles in North
Vietnam.

(2) In the event of a moderate escalation of

US efforts, the Soviets would urgently seek to
ascertain the NVN attitude toward a political
settlement and toward Chinese intervention.

The Soviets are committed to aid North Vietnam =nd
to help defend it against air a ttacks, but the;
would recognize their continued inability to do so
effectively. However, they would probably have
little choice politically but to try to meet
Vietnamese requests for assistance, though they
would continue to avoid overt involvement in the
conflict and seek to prevent a direct military
confrontation with the United States.

(3) Soviet reaction to a complete Lifting of
constraints of United States actions would be
mainly propaganda. Their two major themes would
be accusations that the United 3tates was expanding
t+he war into Laos and was escalating the conflict
by bombing the airfields. This last tactic woula
create personal bitterness because of the Soviet
commitment to build a viable air defense system
in North Vietnam. However, because their sea-
borne aid would have been cut cff due to the
closure of the ports or require transshipment
through China, with the latter's cooperation,

the Soviets might privately advise the North
Vietnamese to de-escalate the conflict.

|
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(=i 17 zhe 2fTzverz zgainzt the U zoris
were zucceszsziul In zzovringszic Ty zzz. the
orth Vieztnamese would protabir call upon
the CrIC0N to zilow Joviet zid o be zIrans-
snivpea oy rzll through China in the interest
of supporting s "commen cause.'" The sSoviets
would pe forced to rely completely on Chinese
cooperstion for furiher transshirment except

for a very limited amount of aid which could bs

airlifted by alternate air routes,

del=

[

instance

In this

Soviets would face a choice between

terminating their zid (and perhaps their influence
in Hanei) and making political concessions to
the Chinese to gain their cooperation for

transit through China.

the Soviet position would be degraded.

In either instance
Letual

Soviet involvement would probably be confined

to assisting NVN forces

with additional Zoviet

military and technical voluntesr advisors.

“any areas of United States-3oviet cooperation
would be seriously affected and probably result
in an across-the-board deterioration of relations

between the two nations.
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SHTELLIGENCE GAPS LD TIICEBTAINTIES

i. (Z) The fcllowing zreas of the HIGHT 30HG a+-
defense analysis in North Vietnam invelve intelligercs
£aD3 CTr greas of uncertainty where data is incomplszte
Oor nun-existent.

a. All radar sites are not positively identifieq
and/cr lcocated in aerial photography.

b. Filter centers are not positively identifieq
and/or located in aerial photography.

¢. An accurate identification cr assessment of
the material being imported as well as the means ¢f
importation is not possible at this time.

d. An accurate identification or assessment of
n-ccuntry reserves of military material is not DOS~
sible at this time.

€. The precise location eof all SAM support, assembly,
test, and check-out facilities is not known.

<. (8) There appears to be a lack of coordinated effort
to collate SIGINT and operational intelligence in crder
to provide in-depth operational and intelligence analysis
on the performance and effectiveness of both 73 and NVN
tactics. This analysis probably has the most immediate
application at the tactical level.
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CONCLTSIONS
1. {3) En analysis of <the quantity., cualitiy,
operztion. and effectiveness of the HVN Air
efense System provides the following conclusions:

a. The system provides complete surveilleance
ané early warning coverage for North Vietnam end
Dordering areas,

b. Fadar and AAA presently shows considerable
density allowing for absorpticon of heavy losses
and damage without immediate degradation of
effectiveness.

c. 3AM defenses are expanding. Videspread
construction of prepared launching sites allows
for frequent, short range, relocations to hinder
detection and attack with minimal loss of
effectiveness.

d, Jet aircraft are dispersing and airfield
construction and improvement presently underway
will provide an even greater dispersal.

e, Command and control is adequate and
improving.

f., The amount of radar equipment provides a
significant ECCM capability through the resulting
multi-freguency spectrum available.

g. A11 components contribute to US losses with
the heaviest toll being taken by AAA and ground
fire.

n. North Vietnam is almost totally dependent
on imports to develop, operate ard maintain their
air defense system.

i. North Vietnam has a weak technical base for
indigenous operation and maintenance of most
weapons systems. Forelgn assistance is recuired
for <he near future.

v
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i, Freeml:zs irezllizsmoe Cn IhE EMIMNT 2NG TEALS

-4 impor-atinn of millizary mamdware T2 LIrTh vizinan
N - - P - i d ot - . e
:d ‘ncomrlete. Lhat inicrmatich wniech 1z aval.zlle,

I = - . - = . .
. : -~ A e o
ncwever, tendas 1O indlcate that ths majority <2
—-ilitary hardware &rrives 1n North Vietnam Cy Tal..

k. JIntelligence is available on & large numbper
-# air defense compenents such as radar sites, com-
—lnications facilities, and SAM sites, airfields
=)L and military storage areas, lines of communica-
-ion, lcgistic facilities and power sOurces. Yueh
2f tnis target base has already been targeted and
sn additional large portion is knowni in sufficient
ietail to permit photographic search for at least
~arget identification.

1. Destruction orT neutralization of vital elements
<f the NVN air defense system would have a degrading
iffect on the over all system performance.

m. Intelligence is available to support real-time
~actical operations. The means of dissemination

“re in the development stage with some current
spplications existing.

n. Future improvements will be in the guality of
surveillance radar and quantity of AAA, filre control
radar, SAM battalions and MIG aircraft.

o. The NVN Air Defense System, as a system, will
pe difficult to eliminate or starve unless maximum
sustained efforts are applied.

p. Regardless of US pressure, Soviet and CHICOM
technical and advisory assistance will continue and
probably increase.

q. A significant loss in intell.gence may result
if NVN Command and Control and Electronic Systems
are destrcyed.
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i, Memo for CJCS 2% January 1967 ZI-S-106/4P-k4.
Manning of North Vietnamese Air Defenses.

2. CINCPAC 1tr 001235 30 July 1966 (3). SA-2
Effectiveness,

3., SI-5-104/AP-%. The Horth Vietnam Air Defense System.
4, DIAAP-L Fact Sheets, North Vietnam.

5. DIAAP-3A North Vietnam Radar Expansion.

6. DIA Radar CEPs by type.

7. Factors Affecting Air Ops...J-3 Study Group (TS).

8. DIAAP-1-%35-2-L-66 INT POL Consumpticn in North
Vietnam (S).

9. J3TPS DASMC 66-44543 Air Defenses, Soviet and
Asian Communist Blocs, JCS S10P (S).

10. NPIC/R-267/66 Southeast Asia Activity Report.
Communications Facilities North Vietnam (C).

11. DIAAP 3A7 PAF 210-0175/003 North Vietnam EOB (S).
12. 7AF-D10-66-01098 Air Defense System, North Vietnam (8).
13. JCS Southeast Asia Air Operations Study Group Report

cn Factors Affecting Combat Air Operations and Aircraft
Losses in Southeast Asia (TS) November 1966,
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APPENDIX E
WEAPON SYSTEMS AND MUNITIONS

T. (S) This appendix identifies selected weapons
systems, muniticns, and equipments which are avail-
able or will be available in the future for use by
United States Forces against all elements of the NVN
Alr Defense System. The purpose of this appendix is
to provide sufficient detail on the characteristics,
capabilities, and availability of these equipments to
allow for preliminary recommendations for their future
tactical employment and to identify potential equipment
shortages and deficiencies.

2. (S} The air defense threat is composed of air-
borne intercept aircraft, antiaircraft artillery (A4A),
small arms and automatic weapons, and surface-to-air
missiles (SAM). Essential to effective use of these
hardware systems are the communications, radars, elec-
tronics, personnel, and supplies necessary for their
employment. The hardware considered in this appendix
is, therefore, any equipment capable of detecting,
degrading, nullifying, or destroying any of the elements
of the NVN Air Defense System. These include airborne
platforms and systems, air-to-air and air-to-ground
munitions, sensors, cameras, and passive and active
electronic warfare equipment.

sg;é
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ANNEX 4 7C APPENDIX E

AIRCRAFT

1. (S)_General

a. The current inventory of aircraft available
for use against North Vietnam include the follow-~
ing by general categories:

FIGHTER ATTACK RECONNAISSANCE
NAVY AIR FORCE  NAVY AIR FORCE
A-1 E/J F-4C RA-3B RF-101
4-4B/C/E F-105D RF-LB RF-4C
A-64 RF=84/G
F-4B RA~5C
F-8 .

ELECTRONIC WARFARE
BOMBER NAVY AIR FORCE
AIR FORCE  EA~1F EB-66B/C
~ EA-3B EC-L7
B-52 EA-BA C~1304/B
EF-10B RC-135
EARLY WARNING AND CONTROL TANKERS
NAVY AIR FORCE  NAVY AIR FORCE
E-1B RC~-121D EKA-3B KC-1354
E-24 KA-3B
EC~121M KC-130

b. Other aircraft in use in Southeast Asia such as
the A-1E, F-5, F~100 and F-10L4, are not inecluded in
this discussion. The F-5 and the F-104 are not
included in this section since they will not be in
the US inventory in Southeast Asia after FY 67. The
other aircraft are particularly adapted to and are
urgently required for close air support and in-country
operations. They offer no advantages not present in
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the dircraft listed for use by US Forces against
North Vietnam. ;
|

c. Unfortunately, the present inventery aircraft
hnve]proven quite vulnerable to small arms, auto- ‘
matic weapons, and light antiaircraft artillery. ; y
This | is due primarily to aireraft design criteria ‘
which has stressed aerodynamic and weapon system |
perfermance, reliability, and maintainability rather
than| combat survivability. There is little evidence
to indicate that this is not also true for the next ;
generatlon of aircraft such as the F-4D/E/J, A-7A/D, ;

and the F-111A/B.
2. (8) Aircraft Attrition

a. A primary motivation for the NIGHT SONG Study
is the potential for increased losses of aircraft and
pllOtS in future operations against North Vietnam, due
to probable qualitative and quantitative improvements
in the NVN Air Defense System.

b. Analyses of aircraft losses in operations
agalnst North Vietnam provide the feollowing interest-

ing|conclusions:*

(1) In spite of an effective and ever expand-
ing NVN Air Defense System, there has been a sig-
nlficant downward trend in aircraft loss rates on
strike missions in North Vietnam.

(2) The loss rate due to hit-caused control fail-
ure has been significantly lower for the A- 4 air-
craft which has a mechanical back-up flight con-
trol system.

* See Op-O5W,0EG, December 1966, Analysis of US Navy,
Marlne Corps, and Air Force leed Wing Aircraft
Damage and Losses in Southeast Asia (SECRET).
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(3) The pilot recove;y ratio has remained
relatively ccnstant at 35 percent for aircraft
lost over North Vietnam.

(%) No statistically significant difference is
apparent in the loss rate of single versus twin-
engine aircraft,

(5) The F-8 has a loss rate significantly
higher than that of any other aireraft type on
similar missions. The reasons are not known,
but vulnerability of the control system is sus-
pected.

(6) For all aircraft, the average damage to
loss ratio is 5.1 to 1.

(7) Over 70 percent of aireraft combat losses
have been due to automatic weapons and light AAA.

(8) Aircrew recovery is a function of the time
the aircraft remains controllable after being hit.
The aircrew was reecovered in 93 percent of the
cases where the aireraft was controllable for five
Or more minutes.

(9) Ninety percent of aireraft losses were due
to hits below. 7,000°, Twenty-eight percent were
below 1000"'.

(10) Seventy-six percent of Air Force and 70
percent of Navy losses were during the attack
phase with 25 percent AF and 23 percent Navy losses
against bridge targets.

(11) Pire associated losses accounted for 75
percent of Air Force losses and 50 percent of Navy.

3. (8S) Aireraft Improvements

a. In FY 68, the A-7A and F-4J will be available
to the Navy and the F-4D to the Air Force. The 4-74
will offer an increased flexibility for interdiection
because of its large number of external stores sta-
tions and greater fuel capacity. The F-4J is a nigher
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performance follcw-on to the F-4B and incorporates

a look-down capability in its radar systems. The

AiT Force F-4D will have an improved air-to-ground
weapons delivery capability due to its weapon release
computer, lead computing stabilized optical sight,
and air-to-ground radar ranging.

b. After FY 68, the F-1114, A-7D, and F-4E will
begin entering the Air Force inventory. The F-1114
will have extendad range and will provide for all-
weather operations in support of interdiction efforts
and air-to-air combat. It will be capable of the
full spectrum of non-nuclear missions. The A-7D
is| a light attack fighter with an extended radius
of action or long loiter time over the target area.
Eilght external stores staticns will allow it to car-
ry wide variety of conventional ordnance in loads
up to 15,000 pounds for air-to-surface visual weather
delivery. The F-4E will have an improved air-to-air

capability with the addition of an internal 20mm

cannon, the APQ-120 Fire Control System, an optical.
sight, and improved J-79 engines.

¢. The introduction ot E-2B will provide an
improved carrier-based early warning and control air-
craft, with extensive electronics and communications
equipment. The EA-6B will be available in FY 70 with
primary mission of tactical jamming and/or decedjtion
ofdearly warning, acquisition, and track-while-scan
radar.

d. The major improvements forthcoming in the air-
craft posture are the increase in electronic warfare
platforms with greater sophistication in detection
and jamming capability, and system improvements for
greater accuracy and capability in air-to-ground and
air-to-air munitions delivery. 1In all categories of
air-to-air, bombing, reconnaissance, re-fueling, and
electronic warfare, the major equipment deficiencies
and shortages exist in the systems carried aboard
the aircraft and not in the availability and charac-
teristics of the azireraft themselves.
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t, Q’S) Alrcrafe Svetems Capapility Reguiremen-c,
Greater accuracy in weapons delivery (day, night, and
all-weather) is an urgent requirement not presently
iimited by the airborne platform, but by the quality
and availability of the avionic and ground svstems.
Systems to increase bombing accuracy (day, night, and
all-weather) should be expedited on an urgent basis for
incorporation in aircraft now in production.

a. AB6A. An increase in all-weather attack capa-
bility ic reguired in order to:

(1) Maintain strike effort during bad weather
periods (NVN attack sorties decreased by 48 percent
during November and December 1966 as compared to

relatively good weather months of August and Sep-
tember).

(2) Maintain a uniformly distributed and con-
tinuous interdiction effort.

An increase in the A6 force levels will help to satisfy
the requirement as soon, and as effectively and inex-
pensively as possible. For instance, analysis indicates
that a 33 percent inerease in the A6A Carrier Aip Wing
Complement (from nine to twelve airplanes) results in a
66 percent increase in sorties and a 20 percent increass
in sortie rates. The primary factor seems to be that
the iricrease in aircraft does not result in a corres-
ponding increase in aircraft down for supply and main-
tenance. According to CINCPACFLT* the typical account-

ability of assigned Afs at the beginning of the flying
day is:

9 _A6A 12 ABA

Maintenance Check : 1

1
NORS 1 1
Battle Damage (50% of Time) 1 1
Routine Unscheduled Maint.
(Airframe, engine, avionics) 1 to 2% 1 to 2*
Up and available for flight 4 to 5 7 to 9

* CINCPACFLT 202228Z Nov 66
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This|increased number of available aircraft provides
a greater flexibility in meeting schedules resulting
in alhigher sortie rate as shown in the table below
which is an actual comparison between squadrons on
IANKEE STATION in 1966 with aircraft of the same con-
figuration-and comparable support and training:

Nine versus Twe!ve ABA Aircraft

Combined
VA 65 VA 85 VA 25 VA 85/12F%

Number of A6A _ 12 9 9

Days YANKEE STATION 100 56 29 85

Aircrafit Days YANKEE 1200 504 261 765
"~ (100X12)(9X56) (9X29)

Scheduled Sorties 1312 s42 263 805

Sorties Flown 1268 418 232 650

Sorties Flown/Day 12.68 7.46 8.00 7.65

Sked Sorties/Alrcraft/Day 1.09 1,07 1.01 1.05
Flown Sorties/Aircraft/Day 1.05 0.81 0.89 0.85

The |effect of employing the A6A as a pathfinder for
the /A7 aircraft in marginal weather was examined.
This tactic has already been employed in Southeast
Asia. The following criteria were used:

Summary of Criteria Used

Weather Co io and Aircer Utilization
VFR - 5000" ceiling/5M: Visibility or better -
. Al]l attack aircraft may be utilized.
IFR - 1000' ceiling/l#M: Visibility or worse -

Only A6A attack aircraft may be utilized.

Marginal - Between VFR and IFR - A7 aircraft may be
operated with one A6 PATHFINDER per each four
A7s.

Copditions A and B

A - All A6 available for PATHFINDER during
marginal weather.

B - Eight A6 sorties per day reserved for
special missions (Condor, ARM, Criticzal
night targets, etc.)

ECRET

EA-6 Annex A to
Appendix E




&cn_g

£x4
galili- Sor?ie nzies
A7A - 1.7 sorties per unit possessed A/C per day
(estimated from Al),
ABA - 9 possessed -- 1.0 sorties per A/C per day.
12 possessed -- 1.25 sorties per A/C per day.
~ Migcellapeous

1.7 hour standard deck cycle and up to 300 mi, com-
bat radius. Increased cycle time and range would reduce
sortie totals arithmetically.

F-4 sorties are not included. This omits some small
increase in the VFR sorties effort, but would not
effect marginal or IFR sorties since these cases are
already A6A limited.

Hanoi weather for a 30-day period for both *he
average annual and worst month (April) was as follows:

April Annual
VFR 7 14
I1FR 5 3
Marginal 18 13

Sorties generated and the payload carried under the
stated criteria were computed. A comparison of the
proposed complement of 9 A6As and 42 A7As with a comple-
ment of 12 A6As and 28 A7As revealed the following:

Q A6 + Lo a9 _ 12 A6 + 28 a7
Condition & Sorties Payload Sorties/a% Payload,a%
April 1418 68135 1640/+15.6 8130/+17.9
Annual Av. 1738 8280 1736/-0.2 85SO/+3.2
Condition B
April 8L2 4230 1287/+52.8 6535/+5Y4, L
Annual Av, 1322 6390 1481/+12.0 7410/+15.9

1lllsex:é;://
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In other words the 33 percent increase in Abs
oﬂfset the 33 percent decrease in A7As and resulted
in a significant increase in. sorties generated
espec1ally during the month of supposealy worst
weather. Although there was some increase

in A6A VFR sorties, the greatest gain is due to more
eff1c1ent utilization of the A7 during IFR and
marginal weather. There is no consideration of
night versus day in this exercise which

would further reduce the A7 effectiveness if
operating without a PATHFINDER. Of perhaps equal
51gn1flcance to the gain in effectiveness due

to the increase in A6s is the fact that the distri-
bution of the attack effort is more uniform

over the range of weather and darkness. The impact
of the A6 in Southeast Asia is also portrayed

by the followingt

Attack Operations
Utilization Analvsis

YANKEE STATION January 1967

(CORAL SEA, ENTERPRISE, KITTY HAWK, TICONDEROQOGA)
B F8@ AL Ak A6
Ave Possessed A/C 50 22 23 82 8.5
Total A/C_ - Days 1,550 686 713 2,542 264
Strike |Sorties 13+ 22 30 672 216
Armed Recce Sorties 243 89 75 1,312 19
Flak Support Sorties 30 3 .-- 88 ---
Total Attack Sorties 407 14§ 1095 2,072 2295
Total Attack Sorties/ _
Aireraft/Day 26 .21 L1k .81 .89
Strike |Sorties/Aircraft/
Day .09 .03 .0k .27 .82

\

The above figures demonstrate the relative
effectlveness of A6A in terms of strike and total
attack sorties during a poor weather month. The
above tables actually discount the total effecti-
vity of the A6A by not taking into account:
(3) Relative effectivity of Armed Recce vs Strikes.

(4) Relative effectivity of A6 vs A4 strike
sorties (4:1 payload alone).
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(5) fLegradaticn or divérsion of visual sortiss
Zue To weathsr.,

This consideration is separately developed by
CINCPACFLT in an earlier analysis: '"During a

two mornth period under consideration. (Novermber -
Lecember) a total of 5SO47 USN ROLLING THUNLER sorties
were flown over a period of 154 CVA days (The

latter figure does not include stand-downs). Forty-
five CVA days were AGA equipped and a total 389

A6A sorties were flown. The two A6A squadrons now
in 7th FLT flew nearly eight percent of the

total Navy ROLLING THUNDER attack sorties, and ex-
pended roughly 25 percent of the ordnance."

The above figures reflect the actual value of the
A6A in at least two respects. Six hundred fifty
three sorties, included in the above totals.

were weather diverts into RP 1; these were

generally radar controlled drops that contributed
little to a cohesive interdiction program. Con-
sequently the A6A PROVIDED EVEN A HIGHER FRACTION

OF THE NAVY EFFORT THAN INDICATED ABOVE. Moreover,
a large number of the total sorties flown in Navy
packages were prevented by weather from accomplishing
their assigned mission, while A6A ordnance was
usually delivered as planned. The requirement in
the Navy for an increased allweather attack capability
is evident from a DECREASE BY 48 PERCENT OF NVN
ATTACK SORTIES DURING NOVEMBER AND DECEMBER AS
CONTRASTED TO THE RELATIVELY GOOD WEATHER MONTHS OF
AUGUST AND SEPTEMBER 1966. In addition to using the
A6 for its all-weather attack alone, the A6 has

many advantages such as its use as a SHRIKE delivery-
vehicle during poor weather conditions. In view

of the demonstrated capability of the A6, CINCPACFLI
has recommended increasing the squadron complement
from nine to twelve A6s and further increasing the
complement to 15 once squadron strength of 12 has
been achieved, CINCPACFLT also states,* "Many of
the more important targets are so heavily defended
by flak emplacements and automatic weapons that the
cost of aircraft attrition becomes inordinately high
during daylight VFR attacks. By using the cover of
darkness or adverse weather conditions along with
electronic hampering devices, the enemy defenses can

* CINCPACFLT .090037Z Mar 1967
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pe considerably nullified." 3Statistics on relative
vulnerability of all aircraft on a day versus night
basis are inconclusive. There appears to be

no sﬂgnificant difference between day and night losses.
However, the A6 attrition rate for 1966 was n-t
signﬂficantly different from the loss rate for A4/F4
attack missions despite consistent employment of

A6 against the more heavily defended targets. Air-
craft damages and losses are even more difficult

to assess properly. However, for stirkes on

North Vietnam during 1966, the following A6A ex-
perience was noted:

—

Day* Night
Combat Sorties Eggé 1323
Combat Losses 7 3
Loss Rate/1000 Sorties 3,06 2.27
Damage Rate/1000 Sorties 12,6 0.8

Despite the small data base (which represents most
of the population) the difference in damage

ratel at least, is significant. It is also quite
possible that if the data could be appropriately
broken down into day VFR and Night/IRF ‘*x categories
there would be a more significant difference in

both! losses and damages.

It 1s interesting to note that in almost three
years of fleet operation, the A6A has not suffered

a carrier landing accident.
credited with the best carrie
characteristics of any jet ai

It is generally
r suitable flying
rcraft in the fleet.

Perhaps one of the most important advantages of
the hé is its capacity for expansion and growth
giving it the capability of absorbing the space
and weight requirements for new sensors and
weapons such as LLLTV, FLIR, Standard Arm, and
Condpr. The Navy is at present attempting to gain
approval for an increase in the A6A force level.
This) effort should be supported.

* Includes both day visual and IFR sorties.
10sses |were under visual conditions.

** A very small sample of sortie data from OPREP Lsg
indicates that A6A night targets are as hard, based
on route package location, as their day targets.
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b. ZAGL/8. Advances in air defense systems primarily
anzoelaind with elecironic equipments have posed an
@ver lncreacing thresat to the survivability of
strike aircratf't. Defensivz electronic penetration
aids and countermeasure equipment have long been
a requirement in strategic, deep strike and recon-
naissance aircraft, but this requirement nas seldom
been adegiately met. The effective air defenge
system of North Vietnam, especially in RP V and v_,
has served to focus long needed attention on the re-
quirement for ECM on tactical strike aircraft. The
significant decrease in aircraft loss rates evidenced
in both the Navy and the Air Force, as discussed else-
where in this report, attests to the effectiveness
of our, so-far limited, ECM efforts, and supports
the requirement for autonoumous protection
and for specially configured electronics warfare
aircraft, The autonomous ECM capability, whether
jamming or deceptive, is optimized against the
point defense system. The current threat spectrum
is broader and more sophisticated than can be handled
automatically by the single pilot strike aircraft,
Specifically, an airborne ECM operator is needed to
assist in detecting and analyzing hostile electro-
magnetic signals and to then select an immediate jam-
ming or deceptive response; hence the requirement
for specially configured electronic warfare aircraft.
In order to provide this necessary support for strike
aircraft today, we are faced with improvising
through the use of airframes that are old and
are not performance compatible with the aircraft
to be supported and whose Jamming equipment is
of such low power that they are only minimally effec-
tive. Neither the quality nor the quantity of ECM
assets have kept pace with the rising effectiveness
of air defense systems. The WILD WEASEL (F<105F)
program is certainly a step in the right direction;
however, the inventory of Navy electronic warfare
aircraft i1s confined, with a few exceptions such as
the EA3B and EF-10QR reciprocating engine EA-1F and
EC-121M aircraft equipped with a detection and
Jjamming capability which is little better than WWII
state-of-the-art. It is, therefore, necessary to
confine the use of these aireraft to operations
against a very small portion of the threat spectrfum,
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and in'a stand-off role in a prepositioned location
whicn will be traversed by strike aircraft proceea-
ing to|or returning from a target area. The EF10-B
EW aircraft was deployed to Southeast Asia with the
Marine| Corps in April 1965 even though it was 15
years old and the service life had to be further extended.
Notwithstanding the limited capability of these
aircraft, the effectiveness which they have provided
in support of current Southeast Asia operations has
amply |demonstrated the validity of the concept in-
volved and the requirement to improve and increase
the rorce levels of EW aircraft. In 1963, the

Marine Corps was authorized to procure 12 EA6As,

to replace the EF-10B. These 12 EA6As were de-
liverad in mid 1965 and five were almost immediately
depioyed to Southeast Asia. The remaining seven were:
retained in CONUS to provide a training base and

to meet depot maintenance requirements. Efforts to
increase the assets have been fruitless. The EA6A
fulfills the specially configured EW aircraft concept
by providing an extensive passive and active ECM
capability, which can accompany and protect single

or multiple elements of strike aircraft into the
immediate target area during all conditions of
visibility and weather. In order for the Marine
Corps to meet the inereasing EW requirements of CTIF 77
and in the DMZ and in RP I, and to make 1ts entire
force structure as well as the EA6A force

structure more operationally cost effective at least
15 additional EAG6A aircraft systems are urgently
needed. Of these 15 aireraft, 12 would immediately
augment Southeast Asia operating and pool aircraft,
and three would be allocated as attrition replacement
aircraft, No increase would be required in the

seven aircraft now in CONUS. The Navy, in consider-
ing |the mix of capability which must be provided to
the Carrier Air Wing, determined that a minimum

of four EW aircraft per wing was necessary. Past
decilsions, right or wrong, are now being implemented
and [the EA6B is currently under development for the
Navy and no EA6As are being procured. Many improve-
ments over the EA6A will be achieved, including,
automatic detection and analysis of electronic emis-
sions, coordinated and selective use and control of

/ ~
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active jammers to reduce interference, narrow
candwidth jammers with steerable antennas to ir-
crease effec<iveness, etc. A concerted effort

is now being made by the Navy to increase the EA6B
force level. This effort should be supported and
in addition the development should be acrelera<ed
since a definite gar now exists in a vital regquire-
ments area.

5. (8) Aircraft Survivability

a. While changes in tactics, increased use of
electronic warfare, flak suppression, and other
technigues may reduce the probability of aireraft
being hit by enemy fire, we counld further reduce
aircraft losses by concentrating on increasing the
survivability of aireraft which are hit.

b. Several studies have been made in this area on
the RF/F-4C, F-105, and RF-101. With specific in-
structions to disregard efforts which would reduce
the chances of the aircraft being hit, the manufacturers
of each of the above aircraft were asked to recommend
actions which would increase the survivability of
their aircraft assuming they were hit by munitions
ranging from 7.62mm to 37mm high-explosive incen-
diary shells with striking velocities up to 4000!',
second . Recognizing that efforts to reduce an
aircraft's vulnerability usually resulted in pen-
altles incurred in weight, drag, fuel capacity,
maneuverability, range and/or cost, the studies
cited above analyzed each recommendation to in-
crease survivability in terms of its effectiveness
in relation to costs and other penalties.

c. The studies categorized aireraft damages as:
(1) that which would cause the aircraft to go out of
control within five seconds after being hit (very low
chance of pilot recovery although loss of aircraft (2)
out of control within five minutes (some chance of
pilot recovery although loss of aircraft) and (3)
damage which would allow the airecraft to proceed no
more than 100nm and land, but aircrew racovery is
high. Obviously, the most productive improvements
are those which would prevent or decrease the causes
~which place an aircraft in the first two categories.

EA- 13 Anne x~ i
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However, fire and explosion and loss of flight
COHtTOlb are the most common hazards in categories
one nnd two, accounting for approximately 75 percent
of aﬂl losses. Fuselage tanks, though less vulner-
able| than wing tanks, offer the increased hazard of
fuel’leaks within the internal engine and
alrfFame sections. The vulnerability of any fuel
tank increases greatly as fuel is used from it.
Several of the studies concluded, therefore, that
a tank filler such as RETICULATED FOAM (SECRET)
had|the greatest potential for reducing explosions
with the minimum performance penalties and the
highest ratio of effectiveness to cost. Specifi-
cally, for the F-4C, it was concluded that the
above modification, along with a self-sealing
number one tank, armor for the hydraulic bay
area, and electrical/hydraulic back-up packs, could
yvield a 48 percent reduction in. loss rate with a
221 pound increase in take-off weight.
The Republic Alrcraft Division of rfair-

child Hiller has similarly concluded that a mod-
ification package on the F-105 comsisting of (1)
self-sealing tank and internal filler, (2) third
hydraulic system, (3) external void filler, (4)
bomb ‘bay, engine access, and shroud fire extin-
guishers, (5? minimum armor for crew, and (6) re=-
vised fuel system plumbing couald yield a 73 percent
reductlon in the aircraft's vulnerability to small
arms and light AAA. The total weight.penalty is
approxlmately 1,380 pounds and rough cost estimates
are $46,000 per aircraft.

d. With F-4 replacement costs approximately $2.5
mlﬂllon, these modifications should be evaluated with
mlnlmum delay and those deemed to have a high poten-
tlal of effectiveness in relation to their costs and
performances penalities should be implemented on an
urgent expedited basis.

re. The conclusions of the above studies further
indicate that changes in fuel management procedures
may greatly reduce the fire and/or explosion hazard
by[allowing only the least vulnerable tanks to be
less than full in areas of the greates concentra-
tion of flak

&N
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CEARACTERISTICS FOR NAVY AIRCRAFT

__j

-

a/

CURRENTLY IN SOUTHEAST ASIA

A-1H/J
A-4B/C/J
A-6A
F-4B
F-8E
RA-3B
RF-4B
RF-8A/G
RA-5C

a/ See Tables 3 through 21

EA-16

E-1B

E-2A

EA-1F

EA-3B

EA-6A

EC-121
EF-10B
EKA-3B
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SQUTH YIZTAMN
WAR
AIRCRAPT TYPE 1967
Fd 72
| 2 P
C-1%0
Th? 15
RF-hC 18
Y RTY 16
L 17
K07 1§
THALLAND
F210% 72
PN
K-121
r-10% S
£B-868 k)
EB-46C 15
RC=135 0
rao
v 4
K2 [
Pap
AP-AC ™
AF.101 113
KC-11% 25
B-52
KC-135 (Radio Aelay) 2
. EC.121D .
(] t [ L v
. — - — L

DEC
1967

72

36
o

21

13
15
w0

JUL
1368

72

o

R
36

F1l
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MISSION AND

DESCRIPTION

The primary mission of the A-1H/J
by dive nombing atiacks.
attacks ana tactical support missions,

The single-place airplane is conventional

NACA singie-slotted trailingedge type,
power boost.,
hy an electrically adjustable stabilizer.
ventional, Oxygen for five hours is Supplied.

airplane 13 the destruction of sea and
The mirpiane ts amiso capable of torpedo, glide bombing, rocket
Naval sireraft carriers or from land

in design and structure,
canopy, wing folding, and three fuselage dive brakes are operated hydraulicslly,

in The presaurs-palance type silerons are
The rudder is egquipped with & spring
Fower plant, engine mount,

£round targets
bases.

flaps,
aps are
operated by
in i3 achieved
and elevators are con-

landing gear
f1

tab system. Longitudinal tr

OPERATING DATA

AVAILABILITY/DEVELOPMENT

Vmax S.L, 27% Kts.
Ceiling (S} )0,

(150 m1.) & hr
Ho, on CYA/MCW

Ferry range 2814
939 Feest Time on Sta,

First Flighte e eeeeniiianneeoese.dune 1956
Service Usl..................Slptulbor 1956

8/ 5000 Inventory FY &7 FY 68 FY 69 FY 70
90 33 30 15
WEIGHTS FUEL AND OiL DIMENSIONS
Lo G LuE, o. TOTAL ’ Wwing
rapty 12,072 . GA LOG Ares....euuneenaa 400 8q. Ft.
Basic 13,328 1 '350“'! F‘mu.uuu Span_ ... llllllti T Sot on
Design 15,595 7.0 1 150.388 CEoy DTop [MAC. iiviinnnvunnconany. 0 ulem
Combat 15,486 7.0 or Lcncth.................39'-&“
Hax, T.0, 2 150,agg wing, Drop Hetght.............0.., 158"
(Fleid) 25,000 b le ar Tread...iiiecvinane..13i-11"
{Cat) 29,800 L,2 Prop. Grd. Ciearance....0'.-6"
Max. Land. oIL
(Fleld) 21,000 3.2 §Capacity (Galidiveryenen...36
(Arrest) 18,000 6.1 FOrade..iiciicesernannness 0B
Spec Appiicable...MIL-T-2285]
ELECTRONICS ORDNANCE
UHF................................AH/A??;:?A . G
RADIO ALTIMETER,.......000uueenenssa ARZAPNZD2 o !Sﬂzﬁ
UHF DIR FINDER. L. ..ivvinrnnnnsanaa. . ANZARA=2S ul:"' %éni, M-3 Wings % s,
KARK BEACON REC, .. iiviinrnncnaee ANARKLLS MK 20 MOD 4 Gun Sight
LF ADF, ...\ evinnnnnann ceensnnsuness AN/ARNLE
;.u:u (ALT TO “""""“‘""""“"';,.‘“,".p";"'él AL LO
ADAR., | o iiriiicnen e =1901 fa NO Wu CAP
L e ARZAPR 6, AN/ APA-G9 | Gaie 34 Bomb 1 Tussiage 3600 15
T SRR Y - T INT-H Ejsctor .L.
MONITOR AND CONTROL. ... . serrnnnnnra. T-240 MK 51 Bomb
SPAAT TANK CORTROL, .....ypvrunnnonnns. AERD=1A Rack 2 Inbd 3000 1b
ECH AN/ APR- 2780/ with Asro Wing
FALE-29%/1 1A Adapters
AN/ APR - 3OW Outbd. w.nﬁ 500 1b/Stn
AN/ALQ-B10/ T agro 14D-2 Stns. 2,3
6,7,9,10,11
outbd. ulng 250 1b/5tn
Stns. 1,5,
12
& 122 alrerart
B/ 40 aireraft onty
SECEﬁT
EA-16a Table 3 to

Annex 4 to
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\ MISSION AND DESCRIPTION

)

The A4B airplane 1s a lightweight, high-periurmance, carrier-based, jet-powered attack
alrpiane designed for dive, gilide and Joft bombing and interdiction. The airplane is alsu
capable of Bullpup ®issile attacks and in-flight refueling as 2 tariker or a receiver. [t can

operate from FVS and CVA type carriers.

|

The srrangement 1is conventional with all-metal monucoque structure and three-spar lowv

aspect-ratio ving. Landing gecar, flaps snd speed-brukes are nydraulically operated. An
\ 4 to trim throughout the normal flight

olectrically |opsraced fully adjustable stapilizer is Jse
range., The ajileron, elevator, and rudder system are hydrsulic-pover .perated. Manusi controd

it provided [or emergencles.
|

This airplane does not have folding wings. The aft section of the fusciage 15 readlly re-
muvable to prrnlt quick engine change Pressurc fueling is provided.

OPERATING DATA AVAILABILITY/DEVELOPMENT
Vmax 5.L. ;63 kts. Ferry ranze 1580 N.M. Firse Flight........................lech 195%
July 1997

Ceiling (S} 40,200 ft. Tlme on 3ts. {150 Sarvice UBB.o.ccrocrassncasesnnrnense

mi.} 1.5 hr.&/
Ho. per CVA/MCW 24/30

a/ S000' 12 MK 81 Inventory Fr &7 FY 68 FY &9 FY 70
. 281 183 14 8
WEIGHTS FUEL AND OIL DIMENSIONS
LUADIRNGS WELG = Fo j NO. Spln..................27-5 ft.
rapty 91é3m' IANKS  GAL, LOGATION |Lenmth......covaeen.o 0.1 LE
Basic 19,032 L 56y wing HedgNT.vonsarnoomvesassld.0 .
Flight Des. 12,50 7.0 1 237 Fuselage [Max. Tread...oeeecesess? B o
combat 15,359 5.7 Turn. Rad. (Nosel.....2W.5 re.
:-x. T.0. 22,500 1.9 olL Wing Ares.........-260 sa. ft.
ax, Land, .2 gal. sounted on engine
(Arresc) 13,000 6.7 .0 :u. after ASeo118" incorp.
) | 105 5T |oid B MU AT i w560k
| ELECTRONICS ORDNANCE
AN!!SQ-}?IEleclrouic Control Central providing| Store Station
the following: NOL LG G
F r : i useiage S 3575 lbs.
oKD . W 2 lnbd. wWing To 2240 1bs.
LFF ’ AN/APX-6B
51lF AN/ APA-89 Guns « 2 MK-12 20mm
UHF ADF AN/ ARA=25 Launchars - LAU«3AZA, LAU-10/A
Gelf Contained Navigation AN/ASN-194 (Desd Bombs - MK-81, 82, B4, Bl Snakeye,
Aeckoning Computer) . B2 Snakeye, MK 79/77-1, Firebomb
TACAN, . 2 vreannesaessssannenannesssAN/ARN-2] Bullpup A -128), 8l-12C)
LAHS . o i iieseeeaaeeea AERD. 188 Shrike
CLOPT AFRIAE. .. evessanacssanssnaensens T=249 Rockeye 1l
Pullput (SYSLEM)eoaesnacsersannnsesss ASH-N-TA Walleye
DBLD LiNKscsesnaronoasasarsnnsseses AN/ ARN-E7 Sadeye
Hadar Brocon..... i iesesesesvasan AN/APN132 CBY
SHOEHORN T P AREDROOODODRRORRORIR Y7 30 ) 74 Mk 4 Gun Pod
APR.278/
AN/ APR-JOWA/
AN/ ALE-298/

a/ Will| pe in only 20 atreraft
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MISSION AND DESTRIPTION

The A-LC airpiane is a lightweight, high-perforaance, carrier-based, jet-powarsd attack
anirplane capabie of dive, glide and loft bombing, in-flight refueling ZLInxcr Or receiver),
Sarrinrg an air-to-surface missile and firing conventional guns and rockets., It can operate
fron CVS and CVA type carriers. Limited all-veather navigational alds are provided.

The arrangesent is convantional with all aetal semi-mOROCCqUs Atructure and threespar low
asprct-ratioc wing. Landing gear, {laps and speed-drakes are nydraulically operated. An
alectrically operated, fully adjustable stabilizer is used to trim throughout the noramal
flight range. The aileron, elevator, and ruddar systems ars hydraulic-pover coperated.
Hanual control is provided for emergencies. An sutomatic flight control aystem is provided
fur pilot reiief.

The small size of the sirplane preciudes the need for folding wings. The aft fuselage s
readily removable to permit quick engine change.

OPERATING DATA AVAILABILITY/DEVELOPMENT
Ymax §.L, 561 kts. Ferry range 1560 N.M. [First Flight...coceceasvcanansnss cAUgUST 1958
Cailing (8) 39,500 ft. Time on Sta. (150 Pirat Flest Delivery............Fsbruary 1960

ai.) 1,95 hr,
o, per CVA/MCW 2b/30

' MX 8 r
a 50000 (12) 1 laventory FY &7 FY 68 FY 69 FY 70
331 277 293 252

WEIGHTS I FUEL AND OIL DIMENSIONS

LOADL LBS W} e G SPRA.csiircrrenisareansd? 5 IL
h&jim.y 9728 LANKS Ll &%E,m LaBETh.rnnesrensnnsner3Puls IE
Bazic 9931 1 &0 Fuselage HedghteeooneroavuneesealS.0 It
Flight Des. 12,504 7.9 lin-f1ight fusiting providsd, Max, Tremd...c.. veveee.7.8 £t
Combat 15,528 5.7 Turn. Had. (Nose).....,20.5 ft
Max. T.0. 22,500 9 OIL . Wing Area...........260 3q, {t
Max, Land, . 3.2 Gal. sounted on engins

(Arrest) 14,500 6.0 §4,0 gal. after ASC-118 ancgg.

(Alrfield) 16,000 5.9 JOL1 Sp@CaucisassesMIL=L-7B

ELECTRONICS ORDNANCE

AN/ASQ-17D Elsctronic Control Lentral provid- [Store btatlona B

ing the following: ). N G
UHF CORMucsvncsvnsnnssursvancassses AN/ARC-D2? 1 selage © 3575 lbs.
IFF... AN/APX-6B 2 Inbd, Wing To 2240 lbs.
SIF... AN/ APA-B9

UHE ADF. .. vccruvarincscvnasavsssescA/ARA-25 JGuns - 2 MK-12 20mm

Self Contained Navigation (De Launchers - LAU«3A/A, LAU-10/A

ReCKONINE COMPURET).+.vvvonnnsaro AR/ABN 19A {Bombs - MK B1, 82, B3, B4, 81 Snakeye,
TASAN. 1 vvsvrrnnnsannnnnssnnsssennseAH/ARNZ2L 82 Snakeys, Mk 79/77-1 Firebons
WABS... .. .oiiiiiiiiiillll rveiillioad B2Y | Bullpup Al-22B), Bl-12¢

SLOT® APRINE.....vvaorvvcssnsransnssrasl=2tG [5hrike

Bullpup (Systemi....... cisesnsaneaeASHeN=74 ]Rockeye Il

AMdBr s rescsssnsvsvsssssrsanssserensr APGaSIA TWallaye

Data Link.....coonunucnanans ARWe73 or ARW~67 | Saderye

SHOBNOTR ALFAsevenonnerosorssesessssssPLA=5101CBO
APR-27M] MK % Gun Pod
u.s..zqif/

APR-2Y

APRa30WM

Auto PLIOt...ireseccnncsosanscncsesos ASH-SUN

2/ 60% of aircraft
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| TABLE 6 .
| MISSION AND DESCRIPTION

I
i
The h-4E i3 n Lightweight, hirh perforaance, carrier-based, jet powered attack airplane |
~apabte of dive, glide and ioft bombing in-flizht fusling {taniker or recelver), carrying an
alr-to-surface missile, and firing conventional guns and rockets. It can oparate from CVS
and CVA type|carriers, Limited all.weather nivigational aide are provided. The A-4E is an
AWC with & J52 engine and two additiona) wing wesapon stations. J

The Arraneement 13 conventional with all-metal semi-monocogque structure and three-spar low
wipent-ratlojvine, Landing gear, flaps and spead brakas are hydraulically operaied, An wlne
‘riemyly operated, fully, adjustable stabilizer is used te trim throughout the normal [light :
ranes. Thae alleron, aievator, and rudder systems asre hydraulic¢-poder oparated. Hanual con- .
Lral 14 urovided T emsrgencies, An automatiz flight cuntrol system is provided for pilot .

relinl,
The smail| slze of the airplene preciuded the nead for ro!dlng wings. The aft fuselags is

randlily remnvanie to permit quick engilne change.
[OPERATING DATA AVAILABILITY/DEVELOPMENT

Vmax S.L. - [574 kts. Mavy Authority to Proceed........l June 1960 .
Ceiling (5) |- LG,W0O ft. First FlIght...ccececnssnveosassld July 1961
No. on CVA/MCW - 24/30 Fleet Dolivery....ccecnvassess..Docember 1962

Ferry range|- 1856 N.M. Y
Tims on Sta. (150 mi.) - }.75 hr.

-

N -

4

&/ 5000 12 (MK B1

lnventory FY &7 FY 68 FY 69 FY 70
276 228 197 177

WEIGHTS FUEL AND OIL DIMENSIONS |
LOADING ! LaFo ] wo. ). T TR S B AT
Eapty IE‘) 96E%o } TANES G boﬂﬂlﬂ! LONELh.nerasnnnesnnitl.} 11,8/
Bas e ! 10,391 1 §eo ing Hedght.....cc0uenaa 15,0 £E,
Flight Design 12 50k 7.0 1 240 Fuselage {Max. Tresd...........7.8 ft. H
Cumbat 6,139 .4 J In-flight fusling provided. Turn. Red..cieiesasa20.5 L. !
Max, T.0. zu,soo 3.6 Wing Area..,......260 8g. ft. !
Max, Land. . oIL
{Arrest) | 14,500 6.0 § 5.0 Gal, mounted on engine i
{Alrfield} 16,000 5.5 | 011 Spec.,..eeve.e..MlL=L=-7808 | o/ Without refueling probe .
| ELECTRONICS ORDNANCE
Flnctronics Central AN/ABQ-17PB Consiating of: Store snuong o CAPR #
ITHF Communtcations AN/ARC =27 1 useisge lbs.
IFF-AN/APX -6 2 Inbd. Wing 2240 lbs, |
SIF-AN/APN-BS !
AN/ ARA=25 Guns - 2 MK-12 2 ;

Elect., AltiBat#recccicrocsessne AN/APN=1LI(YV) Bombs - HK Bl 83, A4, Bl SHAKEYE,
NOVIEMLION SEluunnsonnoonnessn  ANZAPR=153(V) bu:x!: MR 79/77-1 Firebombs,
TACAN, . ovolenannnesnnnnnnceensessns  ANZARH-52 m(-ou Chealcal Bomb
NAV. CORPULBT, . v.vivrenvocunsuesass AN/7ASNal] lé.amt}nehtl = LAU=3, LAU=-32, LAU-10

-1

UNF Direction Finder...............A/ARA-25 . 293
ROBAL - e o vennnnanennonnnnsooesre AN/APG=53A | Bullpup'~ k(Z12B), B(12C)

G/R (.ruldlne........................MIARH-?} Shrike
LABS . .ovsdiuancrsvonannsasnnnvessss AN/AJBaIA Rockeye 11

Anto, PL1Ot..ueusviennsannssess AN/ASN=S(Y) Walleye ;
SHOBHORN ALFA. ... L araig-s1] sadeye

ﬂ;g: 2}.:// MK  Gun Pod I
AN/ALE-898/ J
AN/ APR-3

8/ b0% of | slreraft i

é

|

g

!

1/ 1
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TABLE 7

MISSION AND DESCRIPTION

tnfrreation in inteprated form.
ot -

irraversible hydraulic flight controls
t.> an all movahle stabillzer,
rudder 15 used fnr direction cnntrol.

The A-6A L3 A medium s1ze, all westher low ajtitude two-piace ALLACK aircrefl capsble of
Milyh suhsonic performance and broad mission versatility inciuding tanier cepabliity.

Al Jight gross welgnts it can operate (rum Short uhprepared [leids, in close suppart of
sronnd (roops, while at higher g£ross weights, it can operate from Cll-1 catapultis on long
~anre spectal weapons ttrikes against heavily defended {ixed targets.

A integraced attack-navigation #nd -entral digital computer systes is provided tu find,
‘race and destroy smeil moving targets and large {lxed targets in ail weather conditions.

111 dispiays provide contact anaicgue, terrain ciesrance, attack and horizontal situation
Five store statlons are provided, inboard of the wing rmid

are provided.

Longitudinal control is =ffected
Latarmi control is provided by flaperons while m ronventional

OPERATING DATA

AVAILABILITY/DEVELOPMENT

Ferry rnnre

Tler on Sta. ()50 m1.)

VAR, coverenerenseressnnas 30l ki3, Firat Flight..se.coeeo..April 1960
el il AC)eeaannene cesas el 000 L. Service Ust...ivneees.a.oummar 19563
e, per CVA/MAW........... 12730

Ulyrital Computer {Dianed.......Al/ASQ-6I
Sonfah HBdMP.oveeroorssnansss . AR/APQ.G2

1FF Coder...

H o TR bicasansens wesenaac ANJALC=IN
it LIEK . oennineannernnns vo o AN/ ARW 67
CONNTHRR MEASIIHES

PEEM, L iiieinianaasstantancnss AN/ ALQ L+ )
1 o ANSALQ =51
Chalfl Licpenser, . . . ..icauaaaas AN/ ALE-1R
Wurning heceiver... JAN/ALR-LS
wWarntng Hecelymr. .o iiiveiennss AN/APR<27

. AMN/APA-B9(EIF)
oo JAN/ARN-21 A

J¢ SNAKEYE, .. s siieeseaes) hr, 30 min.

IH SNAKEYE..... vesl DT, 45 min,

I SNAKEYE...vusauans sweses]l Ar. 50 min.

Lnventory FY &7 FY 68 FY 63 FY 70
120 187 220 20
WEIGHTS FUEL AND OIL DIMENSIONS

LUADINGS LBs el No Wing

FapLy 204298 NES GAL Lo ATen...........528,9 sq. ft.
fne 11 29,457 M brrt - i SRR i s -t
Loalen 16,526 6.5/5.8 E 1018 6923  wWings MAC............130.8 1n,
Cambar. s, 791 5 1477 10,045 Drop Tanks Sweepback -

Max. T.0. K300 gut.} (1/k ehord)...c§

lF:l*-IdJ 60,400 Length.........5 ft. 9 ln.
(caL) 58,600 0lL Helght.........16 ft, 2.080 in
H?;;cll.;?d. 134500 Capacity (Gal.)...5 ip.“ Engine {Tread.......... 1 ft. 0.3 In.
(Arrost) 33:5”0 pec. (Appl.).....MIL-L-23699

3’ Tip brakes cxtanded

ELECTRONICS ORDNANCE

ATTACK-NAVIGATION-1NSTRUMENTS Maximwy Domb Capacity: 1H,0¥W) [bs,

WA-1 Compasa Systen Bombs: MK A1, MK B2, MX B3, MK Ak, Fire
Alr Late Computer,...coccuua v« CF729/A Bonbs, MK ?é Mod-1, MK 77 Mod 1, ¢60 1b.

Trark Rudar....... Ceamaererae LLAN/APQal]2 Special Weapons: MK 28 Ex Mod-j, MK 57,

Ik ppidnr HAARE . . o veenersansans AN APNZ15] MK &3, ME-INk

Innrriut I'lntfora, ... . evsesans AN/ ASN <31 Rocket l!‘lcklgux LAU-32A7A, LAU-IA/A,
Radar Altimever, . ..... P . P LB LY LAU-10A/A

Bullpup Tranzmiiter. . .ocoveenas AN/ARW-73 Mines: MK 36, MK 50, MK 52

Intorrated Display Subsystem Missiles: AGM-12H, AUM-12C [Bulipup MRB),
ARG L. T vewe AN/ASW-}6 AMM=b5A (Shrike), ATM-9D (Eidewindur)

COMMUN ] CAT IUNS

NI PackaEe...... reeememeran oo AN/ASQ=57 In sddition the followlng may b carried:
HHE ADF . iy serenconesvanannnas MisARAS0 MER/TER Racks, CBU-2A/A Atreraf' Dispenser
ITHF Ree. Transmitter......... AN/ ARC =52 4& Bomblets, A/A=37R-1 Huliiple Romb Rack,
IMF SLand=by Rec. ., vsceaiaaans AN/ ARR - Aero SA-| {.aunch.r, A/A=-17B=1 I'ractire
IFF iy iasrranasnnenes reesaresas AN/ APX -6B Muitiple BombL Rack with MY 106 Med-3 or

MK 76 Mod-$5
Flare, MK 24

Fragmentation,
Snakeyw, MK 94 Chemica]

MK BI Snakeye i, MK 82

fractive Bombs, Mr & Mod-fi
Hnd-24 Flare

EA-.-1lbe
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; MISSION AND

DESCRIPTION

The F-4B is a two-place, twin-jot, genarat
drstruction of enemy aircraft, The capability

venpnns enables the aircraft to perforg intermediate and long range attack sissions.

purpose fighter whose pripary mission 1s the
te carry and deliver cinventional and sgecul
asic

ATnAamont i8 [Bur alr-to-alr missiles carried semi-submerged under the fussiare pilus up to

funr wing pylon mounted air-to-alr missiles,

A combination of conventiona) btemba, nuciear

Lmbs, rocket packages and fuel tanks can be carried on five ststions bensath the wine and
fuselage. Three external tanks plus a retractable probe for inflight refueling providaes for

rxiended Fange @issions.
Special features of the F-4UB are the swept

wing and tail, automatically controiled cca-

pression-ramp air iniets, leading and tralling-edge high-1ift flaps with boundary layer

rontrol. Latersl contrel 1s achisved by meansz

of spollers in combination with ailerons. An

ajl-movable stabilizer provides longitudinal control.

] OPERATING DATA

AVAILABILITY/DEVELOPMENT

CELIANE .v'vrssvsnssnnnsesannreasadt,850 L,
No. on CVA/MCW .Yk |+ DO 5
FOrPy PANEE ......ccovasascnnsens-3B803 N.M
Tioe on Sta (150 BLl, ). qeennce-00aad.33 hrs.d

anx......'........................2.23 IMN
3

{

I
a4/ 4 SP IIl/L SW/1 Tank

FArSt FIIgRR.ce..coccssnsassanss-May 1958
Service UBb. . .iiviesssrnsnccaer-sdune 1961

Inventory FY&7 68 69 70
L0B 107 269 274

WEIGHTS

FUEL AND OIL

DIMENSIONS

LUAULNG | LBS P P [ .
A | ggg?; ' I&E&l%k %ﬁ%. Bladder

Wing
AroB...covareaese§30 Bg. Ft,
EPAN ..yvaenen... )l FE,

Degign 17500  8.5/6.5% | 2 630 Wings, integrai MoAuCooooonvrene 16,00 PE,
Coabat 38507 B.3/6.3 1 600 Puselage, Ext, Drop{ Sweepbank {277 Chord)...45°
Max. T.0. 2 740 ¥ing, Ext, Drop Incl.dcncl........lg .
(Field) 54800 ’ Dihedral - Inner,9" :
(Cat) ‘ 4800 QIL Oute? Panel...12°
Max. Land Integral with Eogins §5.15 Cai § Length...........58.2 Ft,
(Fleld) J 34000 .(Tank Capaoity per Enginas) Height ..........16.3 Ft.
(Aryest) 18000 Specifiaation....M]lL-L-7808D Wheelbase........23.3 Ft,
2/ Superzonic . Tread............1H0.2 Fr.
| ELECTRONICS ORDNANCE
CADC,.... Pour Sparrow I1] Missiles on Puselage
cnl.... Fus In'bd., Out*Bd.
AFCS, . ..... CcL ¥ing Wing
Hav Computer.... veseaAN/ASNS39 Alr-to-Air Missiles
Altimeter..... R | FJ 1. PSTYY Sparrovw III 2
Flre Cont S¥S..iecssvsssssavsnssas ANCE AERO-1A Sidewinder L
INCiudes ARGET ... onaovarnseve AN/APQ-T2 Special Weapons
Radar Set GrouP..ceiceceseccess AN/APA-1G7 MK-28 (EX) 1
1R Detecting CroUP..scicecssses s ANZAAAN MKl 1
Al)l-Altitude Bombing 5y$..........AN/AJB-3A HK-%7 1
Space Provisions for installation.AN/ASW-21() | Conventional Boabs
of bata|Llink* HK.81 6 6 12
Warning Set...cecccnonscsassassse  APR=3O() MK-82 ] 6 12
Warning S#t...ccicessnssssansanse - APR=27() MK-83 3 N L
Chaff DISpenser.....vevvevnsassss s ALE=29() Rocket Packages
ECM Set.. . .ciieeecnsaaasssAlQ+51 or ALQ-100() } Aero 7D(19 2.7%"
ECM.....eeuuas Ty 14 1821 9 Rockets for Peg.) 3 6 6
*Data Link installed in 12 airplanss. LAU LOA (& 5,007
| . Zuni Rockets
. 1FF Interrogator APX-76() per Package) 3 [} 6
ses IFE (Interim interrogator) GAINTIME | FPractice Dispenser
LA Vresently insctaljed in 12 A/C VF21) Asro BA ]
Depioyed Gun Pod NK-A 1
*++ Presently installed in 2 A/C VF §2/91 R
daployad
J K
SECRET
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UABLE 9.

MISSION AND DESCRIPTION

The F-BF (FEU-ZHE) 1s a singie=seal, carrier oased jet [ighter deslgned v malntain air
superinrity durine task force strikes and as an sttack flghter capapie of deliverine conven-
tlonal stores of varlous types And slzes. The sirplane is a developgant of the F-HD (FBU.ZN)
with ipnreased armament capabilities and improved abllity to detect and destirey targets at
nizht and under a.) veather conditions. Ths primary improvements distinFuishing the F-RE: are
U1} APQ=9% radar for improved detection snd sttack capability and (2) provisions for wounting
<tnres nf various types and sizes on wing pylons. The basic F- RE is the same as the F-8D
axterually except for the jarger nnse cone required to accommodate the improved radar and
aquipment, Cairing on the wing top centerline in the dorsai ares.

OPERATING DATA AVAILABILITY/DEVELOPMENT
VOBE. . .y vissarrasesannonnans 1.8 1HN/775 K1AS] Inventory & FY67 €8 69 70
ColiNE. e e reernnsoaenrnsanens 252,350 feet F8E/J 108 3776 O/ 0756
B on CVAZACW, . ovvnrnnnnnnnan 24/30
Frrry range,,........ S L LIV
Tima »n Sta (19" mi). .. .veunne 1.1% hrs,

8/ Plpeling pot inel.

&’ Gunss/b SW _ B&D projecr A/C lnni.
Batled A/C ot tinel.
WEIGHTS FUEL AND OIL DIMENSIONS
LE Ig Ng ,z.mp LOCATLON Wing
836 . 31é 3 uselage, bladder lrll-.........----3?5 9. re.
]é ,423 main systea SPAN .....c00040..35'8
Design 26 000 6.14 245 S Fuseiage, bladderf M.A.C..............14L.0"
Cumbat tﬁu?: lnei) o 589 arnnatcr srl:ou fwlop:lck t Churd..ggfll 6
¢} g . 1 ing integrsi, 5T T P, 6"
"2 AK-BL Bobs . _¥§1 transfer system Height......o0nv...15" 9.0"
Zunii?1ﬂ?1l-unnl 30 N2 Fuel cap us'bl 1348Gal/9,1661bF Tread.......c000...9" B”
E ZunilB8 MX-81 Bumbs 29,232 Fuel Spec MIL=F-5624C
MAX T.0. Field/Ships 3“,100 Fusl Grede . JP-%
MAX l.and, Figqld 26,00 01] eap tot B,5Gal us'bl 3,0Gt
MAX Land, Ship 2.,000 011 Spec MiL.1.7908C
ELECTRONICS ORDNANCE
[TRTICRATED ELECTHUNIC CERTRAL RG. o) o)) TCCETION
: ... AN/ASQ-17R T ZO-HE i;rcr-ff Guns, Tuselage
{contains funetions of AN/ARC-274, MK-12 Front Gection
AN/APX-6B and AN-ARA-27) 500 20-MM Ammunition Hounds
CUNER GHOUF........ . AH/APA-B9 2orl Sidevinder Alr-To-Alr Each side of
RADIN SET (TACAN).. . AN/ ARN-52 Missiles Carried Fuselage
HADAR ALTIMETER.........ccuuvvas AN/ APN-22 Extarnaily on Prions
GYRU STABILIZED MAGNETICALLY SLAVED LborB Zuni Air-To-Cround tach side of
COMPASS, i vvvvvnvnnnnnn verrese MA=] Hissiles Carried Fuselage
ANMAMENT CUNTROL SYSTEM........ o AN/ ANG ke Externally on Pylons

MK 81 Bombs Carried Wing Pylons
Externally on Fylons

MK B+ Bombs Carried ¥ing Pylons
Externalily on Pylons

{includes AN/APQ-OL, Radar Set and EX-16, B MK 81 Bogbs Carried Wing Pylons
Alreraft Fire Contro) System) Externally on P'ylons
AITOPILOT. ... ennannn ..........CV/&ES-G 8 MK A? Bombs Carrted Wing Pylons
1.R. SYCTEM Externally on Fylons
; 2
2
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SECEET
I : TABLE 1C .

| MISSION AND DESCRIPTION

i
The RA-3B airpiane is a jong range, high perfermance photographlc-reconneissance alrplane
rfor day and night missions, The airplane operatss [roe land bases and [rom carriers.
It i a|conventional, swveplL-wing airplane with two turbo-jet engines encicsed in under-
wing nacelles, HNormai crew consists of three: a pilot, & photonsvigator-assistant pilot
and & photo techniclan-zunner.
The tricycle landing gear, srresting gear, wing-fold and tail-lold mechanisos, single-
siottnd wing [laps, fuselage 3peed brakes, and pover mechanisms for sudder, elevator and
aliarnns are operated by hydraulic powver. The horizontal stabillzer is adjustable for trin
ineflight.| Lesding-edze slats are actusted automatically by asrodynamic loads. Anti-skid
uraking is| provided. The JATO installation sccosmodates twelve bottles. The cockpit and
~pmers compartment are pressurized to 7.5 P.5.1. differentisl.
inntographic provisions consist of the pressurized camera enmpertment with twelve camera
stations, | The compartmant aiso houses camara controls, cemers door conirols and fllm siovage

| OPERATING DATA AVAILABILITY/DEVELOPMENT
VEAK Selee o » o = o « + = »- 399 Kts, Contract: NOals) 55-205. 5 Alrplanes
Calling (8). « v + v o o « -. 38,900 fwer First Flight: July 1958
Nu, on CYA/MOW Contract: ROa(s) 57-181, 25 Alrplanes
Ferry renge. . . . . . » = » -2370 N.M, First Fleet Delivery: August 1959
Time on Sta. (150 ®i.) . . . .4.5 nr.&

Inventory FY 67 FY 68 FY &9 FY" 70
19 18 16 .

a/5000! rftntn tank

WEIGHTS . FUEL AND OIL DIMENSIONS
LOAD]NG ‘LeEs RCAL: Mg, Tanks ig;.nng Wing
apty 0,852 3114 2 uselag ATOR . . o ¢ « + » 479 93, %
Basic L],617 éEgi 2 Bpan . . - . . o o+ 7225 I,
Dosign 55,942 3.0 i2 . MAC . . . . « « « « 180,24 1in
Cumbat 61,608 1.09 {Tuel Grade . . . .JPs or JP-5| Sweepback . . . . . Je°
Max 1.C. (land) 78,000 2.4 JFuel Spec . . . ..MIL-F.5624 lLength . . . . . . . /4.7t
Max T P.! (Catl) 73,000 2,60 |/ Self-sealing Hesght . . . « . - « 22.0 L.
HMax Land{land) 56,000 QllL Tremd . . . . . . . .06 ft.

Max Liud {Car) 50,000 %h' "‘L}nm m

011 Spee...MIL=1-7808 with eng

| ELECTRONICS ORDNANCE
UHP Homing. . + « « + + « « = « «AN/ARRLLO
VHF Trans-Recetver. . . . . . . -.AR/ARC-274
IFF Transponder. . . . + « « » . ~AN/APX-6B &
| APA-89
Radio AltiDeter. . . . . « « - . AN/APN.22
TACAN, | . . . . . « + v s o« » » ANJARN-2)
HF Recetver. . . . . e s s s e« +ANJARC-I8
Radio CoMDASS. - . . « « « + + « +AN/ARN-E
Search Radar. . . . . . .+ .+ + + - A/ASB-1B
NAY, L L L. .. e v e e s+ « +AN/ASR.6
VUR, L e e e v v e 4 s s s o+ eesAM/ARK-ILE
VAF, . L . . . . . W s = » sse + +ANZARC.1
Tape ARecorder. . . . » « « « » + «{C.F.E)
DECM. .| . & « v ¢ « « o + + = « o ANZALQNL
AN/ALQ =51
AR/ ALQ~59
AN/APR-27
AN/ ALE-29
AN/ ARW - 30W
iR Sensors being 1n:talled
CAMERAS
KA=LUA
KA=LiA
KA=M74
KA-51A
yd
SEQRET
EA- 16h Table 10 to
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SECRET
TABLE 11 =-
MISSION AND DESCRIPTION

fne hF-LB 1s a two-piace, twin-jet, carrier based tactical reconnaissance atrcrafi. The
wurimary missiun nf this aireraft i¢ all-weather, high=low, day-nizht sejective reconnais-
Sanes uperations for both prehriefed and post-strike mission. For axtendsd range ®issions,
hoth ~anterline and externai wing tanks can be carried. The airplane can be refuelad i
Ttight,

Uptical sansors, including framine and panorsmic cameras, are incatad in three casers
flations in the nnse of the aircraft. Ejectranic sensors inciude forward fouskine radar,
side jooking radar, and an infared, reconnalssance set. Associsted resonneissarse =atec:):-
tlers include lu-flight prosessine of [iim, photoflash ejecticn for might Phutoeraphy, ecec-
tion of the Jow altitude f1lm cassetts, a pnotographic control set and HF communieaticrs sat
fur oxtendsd commuUnicALions Tenre.

Thes RF-LH features niph-Jift flaps with boundary layer control and automatically contral-
Il rowpression-ramp air inlets. LElectronic gear includes the CNI instailation, the Central
Alr Lata Computer, the Nuvirational Computer, the AFCS and the Electronic Altimetar.

OPERATING DATA AVAILABILITY/DEVELOPMENT
VBR. s innveerasccascnrannennanannn L1096 KN Letter Contract..September 763}
Crdiing (C)ucrernssrassnssanamnnann 55,9700 tt. § Mock UP.......e.uduly 1963
Ne. on CYA/RGW. ..o o lllll0 0z Pirst Flight.....Scheduied for February 1965
Forry range......... veresseraruaens 1740 NH,
Inventory FY 67 FY 6B FY 69 F7 70
32 3 2% eY
WEIGHTS FUEL AND OIL DIMENSIONS
LOADINGS  LBS LF, KO, ing
ply 28 ,0N2 KS 0 ON APOB.cssnssnsasnenana530 2g Y
Basic 29,217 mé‘_iui'm?' k’cﬂ';_usnue. Bladder {Span. 3B
Lestirn 17,500 8.5/6.2‘V 2 630 Winge, lntegral AC, e iiinernanrennaneadf,08 It
CombaL 317,99 8.4/6.087 ] 600  Fuselagse,Ext,,Drop |Sweepback 25% Chord)..ks"
Max, T.0. 2 740 wing,Ext.,Drop Ineldenre. .viiinnneeand?
(Fin)d) sS4, 800 Dihedral{In. Panes;,,.n"
(Cat} 4, 800 oIL (Out, Panel)..l12°
Max. Land, Intagral v/Engines..5.15 Gal, JLength.....cvvceve...62.9 CT
{Fleid) 38,000 (Useable tank capacity par HesgNt .o cevnrnnnnanna 6. 1
{Arrest) 3%, 000 sngine} f¥heclbase....covinnai 2} It
8/ Supersonic SpeC...vveceavnnas MIL-L-7008D0Tread. .cconucrnnea...aB,1 £t
ELECTRONICS ORDNANCE
UNL Bet.usisnevesonneansesses AN/ASQ-BE
CuBBUNI 8L ONS .. tuscnssrserse AW/ARC-10S CAMERAS
Suung Rerorder.....eecceea. o0 RO=254 /A5 KA=5%
CADC. i evnrcrssatsnnccnnasenssIO-H7106 KA-56
Navirattonal Computer..... sra AN/ASH LG KA-7L
AFCS, . .. sesmansas Ctterrnnenan AN/ ASA -3 20
IR brtecting Set.ovennninnnans AN/ AAS =)
Uackup AtLitude Ref. Set......53-875%
lnertial Nevigstion Set. AN/ ASN =56

Radar Mapping Sat..... .o
HAAAT Geli.uiviianoaseinsensas ANZAPG-99

Elrctronic AlLimeter Set,.... <AK/AFN =159
Auxiiiery Data Annotation
Dl AHCD). . virrernnn... veerea)2-B78058

La.a hreording Cameara Set.,., KS5-74A
Al=eraf! Casers Morunt Set.,...LE-GHA
Aireraft Cassra Paraseier

[T T L Ry v o TR ¥ §
I'hoteflash Camera Contro)
DeLector. . v.rirennnnrnaass seoLA-2HGA
Nadar and Homing warning......APR-30
Chaff Dispenser....cccvaneses.ALE=29
ETM Pods.ssusssrvrnsnnnnnees--ALQ=Bl, ALQ-8B
L1 L P L 51
Waruing Receiver.............. APR-27

8/ SCL No.; "AN" No. not yet assigned

y
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SE%ET

TABLE 12

| MISSION AND DESCRIPTION

and nighl Feconnaissance.
The AF-B is simiiar to the F-B

humps, the RF-8 |1s & single-place
and s ‘ow unit horizontal tail.

The HF-AA/G 13 s protograpnic reconnaissance airplane. It 1§ designed to fly gensrsl
day recunnaissance misgions, special missions for besch and amphibicus mapping and charting,

and flats to facilitate the ghotographic and inflight refusling (IFR) squipsent, (2) the
strike camera fairing on the botton centerline of the fuselage and {1) removal of the gun

fighter version except for (1) front fuselage “coking”

sweptaving airplane naving & high variable incidence ving

OPERATING DATA

AVAILABILITY/DEVELOPMENT

Vmax

Calling (C)

No. on CVAel/Z7/MCW 4/0 &
Ferry range 1450 K.M,

.

A/ Heplaced by RF-WB tn FY &8

First Flight . . . . . . + + - January 1957
Service Use . . + + + . + o+ « November 1957

Inventory FY 67 FY 68 FY 69 FY 70
56 Lo 25 17

Cat) 27,822
Max Land{Fileid) 23,500
(Arrest) 20,000

WEIGHTS FUEL AND OIL DIMENSIONS
Egﬂﬂﬂ q; thgfi Mh;mzrzqgnmr— Wing
pLy 16,795 7 3 Hain Fuselisge ATOB . .+« o« » 379 8q. fL.
Hasic 17,560 285 5 Aty Fusslage Gpan . . . . . . 35" B"
Design 4, 6.4 3 575 1 Wing HAC . . I 13§
Combat 231752 - | Puel crase ., . . . J PS5 Sveepback | chord..s2®
Max T.0.{Pleld) 27,822 Puel Gpec (appl) MILaF-5624 Length . + - . «.54' 6"

Beight . . . . . 19" 9"
Tresd . . . . . .97 O

| ELECTRONICS ORDNANCE
VHF Navigation Heceiver
Instalietlon . . . « + » » » o ~AN/KRN-21
UHF Transmitter Recetver. . . . .AR/ARCS27A
UHF Direction Finder. . . . . . AN/ARA-2S
LFF Transponder. . . + « « « « .+ AN/ APX-6D
Coder. . . «la o & e e e e s e+ AN/APA-BY -
Hadar AJtimeter. . . ... « « o = AN/APN.22
Navigation Computer. . . . + o AN/ ASH -Ae 1
Doppier Aadar Wavigation . . . o AN/APN=153
TAS COmPMLOr, o « « + » o« = * .CP=-826/A
ECM. + v v o) e v o v s o+« o AN/ALGSL
Special Warning Receiver. . . . AN/APR-2?7 =
Chaff Dispenser. . . + « « « - +-AN/ALE-29
Asdar Homing and Warning . . . . AN/APR-29
|
SECRET
EA-16) Table 12 to
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SECZET
I TABLE 13 .

MISSION AND DES{RIPTION

The primary mission of the HA-SC sirpimne is tactical reconnaissance of nostile areas from
sen Jevel or high aititudes by day or night regardless of weather or enesy defenses. Capa=-
Lilities include photograpnic missions, sttack/photographic missions, and slectronic counter-
zeasure missions. Altsrnate capabilities of the RA-5C include the destruction of hostile ]and
‘T Zea targets [rom sea iovel or high altitudes by day or night.

The HA-5C is an improved version of the A-5A twin-engine, carrier-based, two.placs attack
trmar with incrsased radius of action and multi-sensor reconnaissance capabilities. Other
fentures af this airplane, similar to the A-54 are: svept-back wing {with droopable ilsadine
‘vires and spodler-slot-deflector lateral controls), all moveable horizontal and vertical
talls, irreversible hydraulic power with lrttflcili fowl for all controls, and a linear
i~mb hay with rearvard weapon ejection to insure veapon separation st all possible speeds.
reisnse attitudes and altitudes,

OPERATING DATA AVAILABILITY/DEVELOPMENT

VBAR, s ssesnnsnransncanttvsnssnsascaresadl¥? KN Firgt Fiight Prototyps #3.......June 1962
Caiding {C).sceiiiataissinniancrnesna. 47,300 § First Fleet Delivery Date.......Dctober 1963
Ho, on CYA=59 . u.vvansnssssracrasnnnnas

Far»y PRONEO....0ceccanananes asesenan + 2670 MM
inventory FY 67 TFY 68 FY &8 FY 70
6le 65 56 69
WEIGHTS FUEL AND OIL DIMENSIONS
LUADINGS LBS LF. [no. Wing
Lapty 3i7.8%0 JIANKS GALS &m APO8..cocnseeases?93.7 8q. LL.
Hasie 8,570 2 1430 ing Span $3' - 0"
Unsign 9,329 h-gSn L 128% Fuselage MAC.... S T-La L
Combat 55,617 3.85n 3 8as Arsament © |SweepbetK........37.5°
Hax, T.0. Tunnel Length.cvavsesas. 7O = E"
({Field)} 80,600 2.00n [ 2111 Ve L L
{Cat) 80,000 -5.27, e1L Iredd..ccenseaaaall? - 7,97
Max. Land. Capacity...ov.....5.30 (gals,)
(Fleld) 58,000 1.95n Grade.,eveeranaissl
{Arrest) 50,000 3.7nz ] Spec. (ApPl.).....MIL-L-7808
ELECTRONICS ORDNANCE
AN/ A5B-12 lnertial Bomb Nav EXTERNAL ARMAMENT :
Mapping Redar
TV System .7 L1BS ol
lnertial Navigator FJ -
Anslog-Digitai Computer 2 Mk-28 Speaial Weapon
AN/ASQ-56A-CN] Communications, Navigation and 2 Mk-M3 Special Weapen
ldentification System ke 1000 Hk-_gg G.P,
Autopilot (4 2000 Mk G.p.
[Gupporting Systems
Alr Data Computar
Augmented Flight Control System TRAINING
AN/APN-120(XN-2) Radar Aliimeter
AN/ ASN=S4 (APC) !E* oM
AN/ ASH-26 Waster Flight Rolerence Gystem ractice b Container .
1CS - Intercommunications System Aero BAs)
AC Electricai Powver Systes
[DECK . Electronic Countermeasurss
AN, ALQ -], AN/ALQ-51 : .
DECM Bystem 8/ Carries (16) Mk-763 or Mx-89s or Hk-1063
AN/APR-18 Passive Warning System
AN/ APR-27
ine lnlet Duct Control Systea
ECH SYStom...c.ovevsvissnnaraesas AN/APD-S]
IR - Programmed for 1968
adar (BLA) . .....ccvcurvenasnrves AN/APDA?
Caneras
Station 1 KA-5l, 6"
2 XA-50k, 1 3/%"; KA-S1A, 6"; KA-63
3 PECH
k-1 KA-514, 6"; KA-57A, 3" PAN
L2 KA-57A, 3" PAN: KA-5B8A 18" PAN
ka3 Kt:51ﬁ‘ 6" (2} KA=53A, 1271{2)
//
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SECRET

TABLE 14 =
| MISSION AND DESCRIPTION

The Grumman E-18 15 an all-weathsr carrier-oased ABW/ALC aireraft equipped to detect and
report distant airborne targets and vector interceptors into attack positions. 1t 1s de-
signed to carry a four-man crew: pilot, co-pilot and tactical dirsctor, and tvo radar
operators.

The E~1B i3 s propeller-driven tvin-engine, high-wing monoplans designed for operation
from CVA-3l and superior ciass carriers. It is equipped for catapult and arrested landing
uperationg, and carries 8 20-ft. diamater top-mounted radoms. It contains a speciallzed
complenent of, electronic wquipmsnt {(including radar relsy, ECM, and height finding). 1t 1s
equipped with siotted type flaps outboard and split inboard. Normal countrols are augmented
by circular arc spoilers for sdditions) latersl control, and by rudder boost far directionsl
control in the event of engins fallure at lowv flight speeds.

OPERATING DATA AVAILABILITY/DEVELOPMENT
VNBZeeseievebrornnsnasssnssanss197 @ WOOO' First Flighteeacseacncasssal? Docember 1956
Cotling.... . ..15,800 Eervics Us®ue.csraaccanasssJune 1959
Ho. on CVA/CYS Jorh
Ferry range... 900
Time on Sta... (150 wi.) 2.3

Inventory FY &7 FYGB TFL 69 FY 70
65 5e

WEIGHTS FUEL AND OIL DIMENSIONS
I LES kafa § MO, wing
npty 30,638 122883 ges.a_ %nm Are8...cncnn.-...506 30, ft,
Basic 20,892 2 7 GPMN. ccansssascasde L. 4 in.
Design 2+, 800 3 AC,...ccneeucessy ft. 3 1in,
Combat 2,800 . Length...coeeeeaod fto & in,
Max, T.0. Hoight,..sesesess.16 ft. 10 1n.
(Field) 27,400 oIL Treed.cccscssesa d8 ft, 6 1in.
(Cat) 27, Capacity (Gals.)...32 Prop Grd Clear...ll in.
Max, Land, Grede...cccovaneusal200 Aadone (tog-
(Field) 24,700 Spec. (Apple)......MIL -L-508; Mounted){Dis)...20 ft.
(Arrest) 24,700 .

| ELECTRONICS ORDNANCE
UHF. ., ; v ANZ/ARCL52 (2)

HF cvvennn /FARC-38
Lnterphone.... ROWE
UHF Dir. Finder Group.
Matrker Beacon Raceiver
Kadar Set (Altimeter)...
Hadar ldent' Set (iFF}.,,
Radar fleacognition Get.
Coder Grouf......
Radic Set (TACAN)
L -
Compass SYItEB.ucccceccsscasesssHb=]
Passiva E.nll Recaivers

|
SECRET

EA- 161 Table 14 to
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TABLE 15,

MISSION AND DESCRIPTION

The Grumman E-2A Havkeye i3 an ull-weather, carrier-oesed ABM/CIC airpiane that patrols
rask force defsnss perimeters to provids early warning of approacning snemy airersft and to
¥ecLor iNterceptors 1nto attack pusition. In addition to this primary AW function, the
itawheys can miso provide strike end traffie CORTrol, area surveillance, search and rescus
tfuldanes, navigational assistance, shd conmunications relay.

The Hawkeye is designed for » crev of five: pilot, co-pilet, rader operater, air.control
vparator, and combat information center operstor. The speciallzed conplefsnt of elsctronic
equipment makés it fessible for three operators to search, identify, and track targets as
weil as controi interceptions., AEW/CIC digital information can be relayed automatically, and
an additionai UHF comaunications autcaatic rTelay system relisves the crev of "middleman” duty

OPERATING DATA AVAILABILITY/DEVELOPMENT

LTt S, seeead0l Kts, @ 12,4000 PArst Flight...cccvesnccecnenass October 1960
Nu. per CVA R, Service Use......svecsvsecncaca. Hareh 1964
Ferry rang®..ccicecacscee 1329
Time on Sta. (200 m1,).....%.3

Inventery FY 67 FY 68
3?7 L

5
WEIGHTS FUEL AND OIL DIMENSIONS
LDQLEQE wFa ] No, EY 1,17 T -3 | Integral AT®B. . ccecnnineslg00 3q It
pLy §E§b63 Location..........C.5. Wing' [5P&Neccncsscc..,.80 £t 7 In
Lesign 1,996 3 | Total Cepacity,,..176% gals. |5pan Folded,.....29 ft b in
Hasic EE.ZDB {usable) MGC, iaunieensneell2 b 1n
:‘o-bnlt_ éBOi fuel) b4 ,785 Fusl Grade,.,.....JP-h or JP- Eli:nt:;:..gg g: l3. % n
ax. 4.0, . ' - ecesssrnnte .
(Cat) 49,638 Spec. {appl.) HIL-T-562% {Rotodome rTaised)
Land, (40% fuel} oIL Height...........16 £t 5.5 in
(Arrest) 42,358 Capacity..........6.2 gals./ [ _(Rotodome retracted)
| wneine (usable) | Prep Grd Cler: (3 ot ctaie8 on
Spec. (appl.).....MIL<L~7808 . Radcme (dlamever. sb

ELECTRONICS ORDNANCE

TACTICAL ;
Rotodonl........................Alll?l-lh} NOKE «
Search Asdar 6et...c.ucovenee.. . Ai/APESGE
IFF 1nterrogator,.,..
Computer Detsctor....
Computer lndicstor Group..
Data Transmission System........AN/ASW-ilA
Hulti-Purpose Communication Sys.AN/AS5Q.52
lrfiirht Performance Moniter.,..AN/ASM-13A

COMMUNICATION
UHF Communication System........AN/ARC.52
HF Communication System.........AN/ARC-Gi
intercommunication Set..........AN/ALC-1k
Int:g;-tud Elec Control <8

QKA. iceartnsnatnacenas AN/ -

NAVIGATIOH.' Ase
lnertial Navigation Systen......AN/ASN.36
Alr Dats Computer.........ve....A/AG-13
Doppler Navwigation Radar Set..,.AN/APN-153y
Compass Systed......c..o00e.....NAol
LF Autowmatic Direction Finder...AN/ARD.13

FLIGHT CONTROL & INSTRUMENTS

SE T
EA-16m Table 15 to
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SECRET

. TABLE 16
i MISSION AND DESCRIPTION

The EA-1F 15 s dusl purposs airplane, capable of two distinct S1isxions; one. chat of raaar
recunnalssance atrplane, detocting enway radar installations and, sacondly, that of & radar
crounterpeasurss airplans that jams enesy radar during an attack sission by a group of bombers )

The EA-I1F 1s & kit-modificstion to the A-1F airplane. Crew consists of four: & pilot and
navigator in the cockpit and tvo ECM operstors in & resr compartment. The airplane is de-
sirned to operate from all classes of sireraft carriers or land bases.

The girpiane is conventional in design and structure incorporating s single reciprocating
enrine, folding wings, conventional landing gear and catapult and arrested landing equipment.
i‘rnuslon.—. are incorporated for the carrying of fus, tanks and various stores required for
the missions on the bowb racks, and for installation of 4-20me guns in the inner vings,

| OPERATING DATA ~ AVAILABILITY/DEVELOPMENT
VBAK Buleyievessesassrasseennsnsss268 Kts. PIPST F1IgHte.0ssennnnanenssasa-DCLODOT 1956
Mo, per CVA iiuccscnssnnnnosorrenal® Serviees Use..o.covssvanancsannsoduly 1957

FAPTY TANE®...ovnerroscaassveseass 1800 RN
Time on Sta, (150 Mi.).ccveneeraaa7 0 hl‘l.y

o 50000
Inventory a7 FYe8 FY 69 FL 0
a3 29 28 1k
WEIGHTS FUEL AND OIL DIMENSIONS
T Frra— oy .
Ly 12,097 Bosnsnvencasest00.d 5q. LL.
Hasic 15,932 3 uselage [6pAD.scsa.s .50 ft.
Dcatgn 17,000 6.4 1 150 or Ctr. Drop |MAC......use 8. rt.
Combat 19,1395 S.6 300 Langth..ceorsen...40.0 £t
Max. T.0. . 2 1%0 or Wing Drop [Height...... +15.8 rt.
(Field) 25,000 oo Tre8d.eesssvaareeld.P It
{Cat) 25,000 Prop Grd Clear...6 in.
Max, Land. 01L
(Finmld) 21,000 CapRELtY.avavsascacase}) Gals.
{Arrast) 17,500 Grade..cecncesissanse 1120
All weiphts are ealculated 1 T ]
|  ELECTRONICS . ORDNANCE
IHF TEANE.=REC.cccurannsoee  AN/ARC-27A(2)
MHF Trans.-Rec.....oeecee. o Al/ARC.2 Doss not noraally carry oranance.
Radio ALUIMSTET......cuveees AN/APN-22
Marker BemeOnN......sscesase-AN/ARN-12 Provisions for s totsl of 12 Aerc 14 bomb
IFF...... leesssassessnvencsss AN/APX.E racks on outer vings and 4-20mm wing guns
IPF COd@F.ueerenronassnsnas  AH/APA-B9 with 200 rounds of amsunition sach.

LE ADP. .. s eisecenncscsnsnesAN/ARNZE

IMP ADF..ueveeisncsonesanss- AN/ARA=25
HRdAT S@RPCR,ecuscnceseesss  AN/APE-3IC
LAB Radar BOmBS1ENG........ AN/APA-16
LAB ReR AdGDLOT...oseeesase HI-N76/APALE
ECM RMe. ) e iicecascanenss s AN/AVQ-2A
ECM DF...ceescsrseasanacssss AN/APASGIA
EON RC...useerscsaanssnnses AN/APR=1)

PROY1ISIONS
VHF Trans.-Rec......eseeer--AR/ARC-1
Bomb DArector...ccecvesss...HK=3 HOD-5
EOM. .o ievnsvonacsenansaseAN/ALA=Y (2)
EM, . reereicensnsoocrsnsns - AN/ALRaY (2)
EM....leececesnrscasvoesses ANJALT=2 (Ext, (2)
CHAFF, .. essuanorasassoesas ME=9000)/A (Ext)
EDM. . e.liencrsasnssnnonvens  AN/ALT-Z
AN/ALT -6B
AN/ AP A-69
AN/ULA=2
AN/ALT -2

SECRET _ Table 16 to
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TABLE 17 =

MISSION AND DESCRIPTION

The principai mission of the EA-3B airplane is effsctive search ol enemy reaar, .t can
onernte from land bases and [rom carriers.

The airplane is conventional with two turbo-Jet engines in under-wing nacelles. Provisiondg
are incorporated for s crev of ssven: a pilot, a navigator-assistant pilet, s gunner-
rndtoman, four ECM coperators including an svaluator.

The tricycle landing gear, arresting gsar, wing-foid and tail-fold mechanisms, single-
slutied wing Claps, fuselsge speed brakes, and powvar mechanisos for rudder, elevator and
1llarons are operated by hydraulic pover. The horizontal stabilizer is siectrically
adjustable for trim in-flight. Leading edge slats are actuated automaticaily by sero-~
[iynamic loads, :

OPERATING DATA AVAILABILITY/DEVELOPMENT

VERX 5.le..ccveccranancncssssansasssndy? Kta, First Flight.....c000.0 .a12-10-5%8
elling 55)..........................3?,000 First Flight DeliveryY....:cs...sq..HOvenbear 59
n, on CYA

FOrTY TRME®...cccenreranesnssersannns2330 ML, ] Contract: NOals) 55-205 Five alrplanes

Time on Sta. (100 BMl.)eeeseorcrnasaasles NCa(e) 57-181 Eight airplanes

NOa(s) 57-181 Amendment #2

14 May 1998
. Twalve sirplanes (cambered lead-
lag/ 5000 ’ ing edge ving) :
Ioventory FYe6r FYGSB FY 69 FY 70
18 18 1R 18
WEIGHTE FUEL AND OIL DIMENSIONS

éDADLHQS LB L.F, Ivo, o A::: 79 .
-mpLy TANKE &E ﬁﬂ]gﬂ Bysnracsnnsonnen 8q. ft.
YBasic ©B2,347 F] 3l elage [OPAN...circsraneaea?2.T L,
Design 55,942 1.40 2 1298 Wing A s ereracnsrvenss 1.1l in,
Kombat 61,593 3.09 Sweepbmek..........36%
Hax. T.0. 1. VY - T 35 § T
ELln?) ;g.coo 2.2: RO, o oIL oi:ﬂt.............f}.k ;u.
Cat 000 2. TANKS ALS T TP T I o 19
Max, Land ' 2 1 tnmtqru
(Land) 56,000

w/eng.
(Carrier) 50,000 SPEC..cceresssssss MlL=L-7808

ELECTRONICS ORDNANCE

JVHP Xmtr-Rec.....is-sc0sssseesANZARC-1

UHF XBtreRec; .. ccrenrascesse.  AM/ARC-274
IFF . i iieccaarecisusansnansanas AN/APK-E8
. AN/ APA-89 . KONE
adar ALtiRmELer...ccnvencsnsess AN/APNLDD
ACAN. . cvnveercvosssnrannnesasAN/ARNLQ]
8410 CORPAIS..csraversossssess AI/ARN-G
AATCh RAGAT .. cuvssnssnnsnese AN/ASB-1B
1den OBNi-RANK®..ccnivscees.os AN/ARNZILE

‘uls® ANBLYZ®r,...cccseseareasasAi/ALA=
Lountersess. ReC.vciavsvsrsesaAI/ALR
adar ReC...cccearrnrsonsacaas . AN/ALR}
17ection FinANr...ssresancess AN/APA-G9A
1ENRL ANBLYEST .0ucserasonsnas  AN/APATY
{RAAr ReC, ... 0vnreaccsienssess AR/APR.GB

adar Resc.. o o AN/IPR-13
ange Rec...... .« AN/ARC-9

\F Imtr-fiec... .+ AN/ARC-18
adio Rec.... » « AN/ ARR 40
adic Direction Finde + o AN/ ARA-25
+GeS, - Iransistorized L.C.S.

{DAC)
y Retrofit:

Table 17 to
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J TABLE 18 :

| MISSION AND DESCRIPTION

The EA-6A 13 a two-plsce tactical electroni
A}l -waather, lov-sltituda, attsck aireraft, 1

rernrdings and jamming techniques.

WARDUNS .

High L1ft devices are slotted {laps, and le
wharis are provided. Nose wvheel tow estapulti

11lat and ECM ‘oparator.
|

~raft and ground troops by suppressing enemy electronic activity and to obtain tactical
-iretronlc intalligence within the combat ares utillzing detecting, locating, classifyine,

I
The EA-6A has lisited all-wssther attack capability wvith conventional and special

rach xide of the fuselaga. Gide by side ground level ejection seats are provided for the

¢ counter measures version of the A-6A intruder
ts primary mission 1is to support strike air-

ading edge slats. Anti-skid trekes on main
ng is used. & speed brake is located aft on

OPERATING DATA

AVAILABILITY/DEVELOPMENT

VAL S.luyyinstecccanensasanasesessess¥50 Kts,
el ANg (8)uulviesncanssnsensnsense-38,000 FL,
No, o CYA/MCW.eeneecaasaasvsnnoasessd/9

FETTY TANE®..soreacanressnssnsnnsssedlOl NN,

Time on Sta. (150 Ml.)ersssaccancsastteO BEC

.

Inventory Y &7 HaGB FY 69 FY 70
9

WEIGHTS FUEL AND OIL DIMENSIONS
O .S LoEs Wing
apLy %&OOO 10 C{Areniciceneraaae 528,9 80, [t
Basle L§,058 0! 900 useiage fSpan.... .53 It.
Uesipn Lo, 950 5.0 5 1021 6857 Wings AC,  .eeseseeesasl30.B In.
Combat 41,715 3 1482 10,075 Drop Tanks|Swespbeck
Max. T.0. (300gal) (m chord)..
(Field) S, 571 Length..
(Cat} e, 571 olL Height.
Maz, Land, Capacityeecescess gulo/ong, JITORA. cusccneces
(Field) 36,061 10 gals.
(Arrest) 36,061 Spec (Appl)......MIL-L-7808
Al)] waights are estimated
| ELECTRONICS® ORDNANCE

FLECTRON1C COUNTER MEASURES -

Warning Receiver.......evesesscANZALR21S (4)
Latrction Grltu...............Al/llﬂ-'ia
Chaff Dispenser.....ceessescee AN/ALECLB (2]
Chaff Dispenser Pod............AN/ALE-32
ROPNSTEr JANBOT....ovsssssaesss AN/ALQ-N]
AapPrater JAMBAT..¢viacevsseoes AN/ALD=51 (2)
CODIN JARMET «.ccaasrnssrevessss s AN/ALQSS
JASBANE FOdueveescosnranneases  AN/ALQ=3L/T6
Hocorder -  Reproducer..........AN/UNH-6 (2)
ATTACK MNAVIGATION INSTRUMENTS

Compass SYSt®B.secerccssonssanMF-l
Navigation CORPULET siueeessoa o+ AN/ASNLEE
Vartical Aef. SYStel,...ccoes . A/AJAE
Search AdBY...cceecenveeces. s d/APQ-103
Doppler REARF ... ..ccceuovecesscAN/APN-153
Aadar AILIMBLET....ccsasssoncs-AN/APNSIL]
APCS. . ovedecrecsssnsrnrscacnas A/ASH-16
Alr Dats COBPULAT.....ssvsesss-CP=Bl7
ilntegratsd Display Subsystem...AVA«l

COMMUN LCATIONS

CAL PRCKRE®.esrrecvossanssanessAN/ASQ57
UHF ADF, . u.uoveversnsonaossscss AN/ARASO
UHF Rec. |TrinS..c.c.cavensevsss-AN/ARC-52
UNF Stand-BY ReC...ccsvreesess Al/ARRLO

L8 T e

TACAN. .. .ccvivssesansnaossees  AN/ARN-ZLA
105, 1euecesnsrracerssonennnassAl/AIC1IN
DRLS LANK.usoeseosacsasonasesess AN/AEW-2]

APX-6B
1FF COB@TnrrveecacsssssnasasnesAI/APA-BI(EIF)

Maxiwus Boab Capasity: 18,000 lbs.

Bomba: Mk 81, Mx 82, Mk B}, Mk B4, Fire
Boab Mk 79 Mod-l

Rocket Packagw:t LAU.I2A/A, LAU-IB/A,
Lil«3d/A, ALU-10A Aaro-6A, Aero-70

in sddition, the folloving say be carrigd:
ECM Pods:  AN/ALQ=3]1, AN/ALT-2 Pod,
Practice Bowb Containers, A/A 378-3
FMBR w/Mk 76 and Mk 89

/|

EA-. 16D

-
-
b
-
.
.
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TABLE 14Q.

MISSION AND DESCRIPTION

The €C-12) 15 u land based SPeClAl searcn and mirborne early warning airplane. As &
combat lnforaation Center, tne EC-121 provides an airbcrne platform for tha direction of
tactical aireraft,

Tha eunfiguration femtures Fowler flaps, control surface bocsters, rubbar de-icing boots
and a Fuily pressurized fuseiage.

The EC-12] airframe i3 a military sdaption of the commercisl Lockheed sodel 1049 Supar
Consteilation., It carries a crew of 24,

OPERATING DATA AVAILABILITY/DEVELOPMENT

First Flight....cveeennnannnn. . June 1953

Service U980, icueiivaceanvaonn. hpril 1955

WEIGHTS FUEL AND OIL DIMENSIONS
G L L.E, NO, ¥ing
rapty 3,671 TANKS G (x] AreS., . so0ieueasr 1690 25, Tt
Nasie 86,423 7 SpAN...crrrean-..1230 57
Uesign PIn, oot 2,50 2 1200 Tip Tanks MAC. uvvuecnnuaa 1tV B
Coxbat 116,010 1 1000 Puselage Sweepback(L.E.),..7.5°
Max. T.0. 156,500 2.2% Length...........116" 2"
Max, Land. 122,000 Height...........27' -O"
OIL Tread.... vuen...28 0"
glpleity (gals.)...308 Prop Grd Clear,..20"
o U1 P
SPEC.iisaiiiannses HIL-0-6082
ELECTRONICS . ORDNANCE

&
sy
5
]

eevanass o AN/ARRL274
Radar Height Finder..........AN/APS-L§
LFF Interrog Resp............AN/APX-7
URF Direction Finder.........AN/ARA-25
ECH Recetlver.................AN/APR-GB
ECH Manoramic Ind............AN/7ALA=2
Radar Indieator Grp..........AN/APA-8]
ECH Signal ANaiyzer..........AN/APA<74
ECM Rec.ivtr.................AH/APR-I}
Marker Bescon Receiver.....,,.AN/ARN-13
Radar AlLimeter......ueseo... AN/APNS22
Loran Reemiver.......cc..e., AN/APN-70
Hadio Compass....... AN/ ARN-6/DFA-70A
Glide Slope Recety »o«AN/ARK-18
YOR Receiver........ ees AN/ARN-1L
Navigation Set TACAN....,....AN/ARN-21
LFF Transponder.............,AN/APX-6(6B}
HFE Receiver.....ccuvavesne. . ANZARR]
HF Transmitter Rec...........AN/ARC-119
UHF Transmitter Rec..........AN/ARC-27
Flirht Crew ICS.......cuue.0. ANZALC-10
Emsrgency KeyeP..............AN/ARA=26
VHF Transmitter Rec..........AN/ARC-1
Coder Group...evecvsasaneans AN/APA-BY
Duppier Nav..... vceervcnnns AN/APN-15)

SECRET Table 19 to
EA-1Bq Annex A to
Appendix E
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TABLE 20 i .
i MISSION AND DESCRIPTION -

The BF-10H L€ & twn piace twin wnrine, ALCAIENL WiAR R) | -westnar elrclronic warfar~
wiFeralft, 1L hag the capability of erpducting both sctive and pasxive sinnLeonic rnunter-

moASnEnT,

Gide by side sceommminlions are provided for the pilot and s radar vperatur. The
airplane be rmyentional In stfuclure With Al l=metal LwO=2paT wing and se@i-munncnnue fmse=
Ve, Trieyele Iandime gear, sintted {laps ann ving foldine are nydraultcally speraled,

; aile1 iy nporaled fuss)lsre sreedaraiardin: - TIKCE with hand enntralc Are provided,
Thete may o] nisdg for mapmuverine or to inerav<: -ne angle of deeani, ['ljot escape
provizinns Are furnished both throueh the power -:merated escape hateh and through 8 spsnial
tiph mpesd b"all-mn. rhute o0 the beitom nf the [EERTIY. 1.9

|OPERATING DATA AVAILABILITY/DEVELOPMENT

‘Muu.......l...-........]sr' uts, 4 10,100 ft,
vemhit, AAIUS . eve.nasas 330 mEL/] R, TOS

WEIGHTS FUEL AND OIL DIMENSIONS
LuAlINg LES Ho. i
Empt oy 17,200 I{gﬁﬁ %%{bi 4] -SRIt U 2 I L PER A
Man, T.U. o8, 350 1{5aal) use., rvd. BPfaesraonvarernseadd = o
Max, Funl 11,450 {(8mal) 290 Fuse., Ctr. Foldmd Span........26" = 107
1{5eal) WO Fuse., AtL. Lenpth.... R /L
2 Jon Wing, Prop Helght.uaone T T
Hetght.ooeeeoosawnsd®’ L
oIL TrOEG. .. ooecaesasssd? - &7
Capacity (fals,)..+.0 MAC . o eeeenonennnansdt = 4"
nrade. PR o) 1)
-Spne.....-........Hll.-ﬂ-&lﬁl

| ELECTRONICS ORDNANCE .

o & 113..0saveressosnsnserss A/ARC-27 (2)
. AN

| _ /ALC-lA 0 GUNS
Uiyt il cannecenssssassnsss AR/APNLL ]!v..ﬂ SIZE rﬂﬂﬂi pﬁil'ﬂu
AN/ARA=29 X . ose il
AN/ ARN &
lr‘l"............................AN/AI‘X-G Hk. 20 Mod, O Gunsight

(LS F S Y veo s AN/APAZDLD
TALAH. .t einvrranmeem veeohH/ARN=Z1
FoMevnsolonasaesannnassssassnssM/ZALAZY

AN/ ALG =2
AN/ALH -
AN/ALR
ANZALT =2 (2)
AB/ALT -6
AN/ AP A-HIC
Hlnr................--.........Aﬂillllll-é

SECHET Table 20 to
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TABLE 21

MISSION AND DESCRIPTION

The principle mission of the EKA-3B airplane is toc pravidl attack atreraft with tanking
and giectronic warfare suppotrt neal the target area,

The airpiane i3 conventicnal with two turbo-jet engines in under Wing nacelles, Provisiong
are inenrporsted for a crev of three: & pilot, navigator-EwWO, and ECM operator.

The tricycie .snding gear, srresting gear, wingefold and tail-fold sechanizms, single-
slotted wing flaps, fuselage speed brades, and pover mechanisss [or rudder, elevator and
milerons are operatad by hydrasulic power, The horiiontsl stabalizer is electrically
ldj:ltlble for trim in-flight. Leading edge 2lats are actuated sutomatically by serodynamie
loads.,

OPERATING DATA AVAILABILITY/DEVELOPMENT
Veax §.L. . 3 C e e e s s #5597 Kkts, Contraet NOa(s) Eightesn tlrplnnc: (cambered
Calllng (8} . . . . . . 4+ « .+« . . .37,000 leading edge)
Nu. on CVA ...... v e s s o« J2({planned) Firat Flight; Jan 67 First Flight Dellvory:
Ferry rang e e e o« «2380 B, Juna 67

Time on su.(jso pil) . . . 2.5

Alreraft production 2/mo sterting in June 1967) Inventory FY 67 FY 68 FY 69 FY 70

2 18 18 18
WEIGHTS FUEL AND OiL DIMENSIONS
IR, LLTER No JANKY LociIoN [Wing
kmpty 3067 2 m&h Arn.......?”S;!‘t
Basie 43,500 ‘1298 2 wing Span . . .. . . . T2.5 Ft
Design 57100 1200 1 Bomb Bay MAC
C:.ba;. 0 ' QIL liw::uck ..... gg"u .
ax T.O0. ﬁ“ Ho, TARKS i,g;mgn ng e s s e oas . T
(Land) 78,000 11 - 2 ntegral [JHeight . . . . . .. 23.4 Pt
(Cat) 73,000 011 Spec. MIL-L-7808 with eng. |Iresd . . ., . . .. 10.4 Mt
Hax Land
{Land) 56000
{Carrier) 50,000
ELECTRONICS ORDNANCE
UIF Xmtr-fes . . . . = o AN/ARC-27A
) ¥ ¢ U e o v o - ANZAPX-68 , AN/APX-89[None. Boab Bay Space is utilized by instal)a-
Radar Altl-ut-r. e s v o+« ANJAPN-22 tion of two ALE.2? Chaff Dispensers, ECM
TACAN, . . . . .. e o o « ANFARN=-21 squipment racks and & tanMer package. Tanker
Radic Compass, . . . ., . . AN/ARAN-6 transfer rate is 420 gal/min,
Video Omni-Range . . . . . AN/ARNZIME
VHF Xpter-Ree. , . . . , . AN/ARN.1
HF Xmter- Ree, ., . . . . . AN/ARC -8B
Panoramic-ReceiveriD/F). . AN/ALR-28
Chaff Dispenser, . . ., . . AN/ALE-2
Control Receiver . . . . . AR/ ALR-30
Control Aeceiver . . . ., , AN/ALR.29
Radar Warning Rec. . . . . AN/ALA=12
Signai Analyzer . ., , . . AN/ALA-}
Direction Finder . . , ., . C-7317/AL
EQCH « s s e s s s s « « ALT=27,ALQ-92
DECH PR v e v . ALQll,51,100
Antenns Conlrox. e e e DAC-?2§9?1
Mavigstion System. . . . . AN/ASN-b6
Navigation Radar ., ., , . . AN/APN-153(V)
Radio Receivear. . . . . . AN/ARR.LO
Radio D/F.. . . . . . . . .AN/ARA-2%
1.C.5. Trlnaxltorltnd 1.C.5. (DAC}
SECR’é Table 271 to
7 EA-16s Annex A to
Appendix E
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e - L L L ' - L [ L L. [ .



W

a/
CHARACTERISTICS FOR NAVY AIRCRAFT

TO BE DEPLOYED TO SOUTHEAST ASIA DURING
FY 1968

I
a/ See Tables 22 and 23
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TABLE 22.

MISSION aND DESCRIPTION

the "</t rruxader scries.

and iubrard spojiers,

vilily [ur ¢)oss supporl and interdiction evxsions,
A Ppkane turparound are igportatnt design characteristics.
The A-/A has fixed wine incidence snd a highlight system composed of leadine edes (japs
Lateral eontrol ls provided by outboard aiierons
Superior stability and control qualities over the entire aircraft
cpeed mnvelope, inciuding transonic, are featurs of the A-=7A,

el siprts sintted trailing =dge {laps.

‘the A-TA |s & Z'nriJr=plAce, carrier-hared, Lurbofan, Jight attack airplane derived {rom
The airplane is dezigned to provide high attack utility and flexi-
Features to expedite BAlATenance And

OPERATING DATA

AVAILABILITY/DEVELCPMENT

Veax S. e o . . 0 0 . e e
cedllor (). L L L . o . . .
e, n SVAZMCW

Forry Ranpe, . . . . . .
Time on Gia (1% H.M.)

. .59 Ks.

L k2,500 Tt
Nt Y

. .2,852 NN
L 30 hes &

Centraet . .
First Flight
Fleet Intro.
Firat Deploy

v » e » Mareh (76

¢ & 4 4 Sepramber 1965
+ « « o Ucrtober (966

v v s+ « November 1367

e
PO R

Py o

Hax l.andine

5.0 Gal,

5.0 hrs.
ac 12 ME Bl SE Inventory FY 67 FY 6B FY 69 FY 70
b’ 12 KK Mt 3E » (k) 300 Gal. tanks B6 o ¥ L0 bE .
WEIGHTS FUEL AND OIL CIMENSIONS

' ngding |,§ LimiL E. F. g, 2; Tanks P“ngn wing
rapLy 15,497 7.0 ﬁ% uswiage | Ares, . . . ., . ..379 5q Ft
Haste 15,9H2 7.0 .1 1 Wing 3pan Max.. . . . . .:8.,71 Ft
Max Toke-Ofr Fuel Grade . . . . . JP=§ Fnlded. +23.77 Fr

(Firld) Fuel Spec Aspect Ratio, . . .. L
tCatapuit) 38,000 oIL .35

Sweep | Chord .
MAC. . . .. .., .130,13 in

Hoge wrar Steorinr Sysntem
[BH] :

losppler Radar . . ., . . .
Haviemt jun Camputer |
Hmdur Altimpter | e .
Tucan + v . o . . . . e .
Hav Sys Holler Map

c=lneh Hemowe Att Ind Sys
AtL A Heading Reforence. , ,
hadir epacon (X-Nand).

‘HF Radin SevL. . . .
THF ADF, ., L . . . .
HE Auxtliary Hecsivar, |
LFF,

. .

System .
madnr Hminge and Warntne 3ys
Capnlarmensyre

. = 1t
R HiiPASe muuter,
ricelrtanr Fuzine. . .

. AN/ASHoM1
L MI/ARN-S52(¥)

Integrntmi Fit Inctrusentarion
v e e . ADY (LOBOAL)

v JAER=D5/27

lind i Command ot Tr;n; élrn{ Untt AN/ AHW-77

MK-57, A
MK-}2
AN/ATPNL1S3(V) m/l.ld =81

. AN/APLiall)
MK-122

AN/ ASN-50
JAN/APN -1 54
. +AN/ARC-51A
. +AN/ARA=50
. MNi/ARR<69
JANSAPX -6k

ALQ=100
(Pod) AN/ALG-HY

L L
AN/ AW -2

(Fimid} 01} Spec . . . . . HIL-Le23699]Lenzth . . . . 46,07 Ft
{Arrested) 29,370 i Height . . . . . . .]15.9% "M
Max Tread . . . , . .9.5 Ft
ELECTRONICS ORDNANCE
WOORT. » - » » o2 o - » = » » +ANZAPQ-116 Maxisum Bombioad %, 060
Uatn dank. . . . . . . . . «ASW/2Y
Central Alr Data Computer MK-81, MX-82, MK-8y, MK-BW, MK.,y, GLADEYF,
Atemat in FAL Control Sys, . . .ASW-26 SADEYF. WETEYE, ROCGRFYE |, KOGEEYE [],
Wb 11"t eh Trim Systom WALLEYE, BULLPUF A, BULLIUP" H. 3HRIXKE,
Approacn I'ower Compensiattne Syatem

LAY 3AsA, LAU 10/ LAY Jo/A, WE=R, MKl
tro 10, heru lHA, Aern 1uh, Aera *A-l.
CBU-1A or -2, AN/ALG-31A, AN/ALG-31B,
D704 Buddy, 35 Buddy, 31DEWINDER-
1A & LC-IR, MK-76, Wr.ng, HK-]".cJ. MK =l
LAUZ33, M-117A1, BLU-24, MK-77, 3iU.25,

aruaamer ! Honjror & Soatrod ., . T-37%
Lathieher Gieetrical 'ackere | Al A HS 2A
Arvage Bz N dsafe ProppaAmMmer, AWk
SECRET Table 22 to
EA- 17a Annex A to
Appendix E
- - [ [ L L _‘ a
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TABLE 23
| MISSION AND DESCRIPTION
ine Fali) {2 a3 twc=-place, twin-te', ganeral purpose ightar whose primary misoion Lr tne '
de=truction of enamy sircraft. The increased capability to carry and da]lver canvanr fonal I
and rpecla] weapons enables the aircraft to parfors intersadiate and long range sttank
mirnions. | Basic armament is four &ir-to-sir missiles carried semi-submergad under the fuse- ,
tape plut up to four wving pylon mounted air-to-sir missiles. A diverse combinstlon nf '
Lomh= can he carried on five stations benesth the ving and fuselage. Three extarnal tanks
nplus & rsiractable probe for Inflight refusiing provides for extendad range missions,
The AWG-10 Missile Control Subsystem provides the necessary guidance end control functions
in tha imunching of air-to-air missiles. A Multiple Weapons Subsystem end an All-Altitude
tembing Computer are used for dalivery of conventicnal bombs and Tockats. !
i
| OPERATING DATA AVAILABILITY/DEVELOPMENT :
VMEX . . ) . i e e e e e s . . 2,28 NUM. Configuration Change Auth . . . . . DEC 1854
Celling, { . . . . . e o. . 98,900 feat First Flight Prototype{Mod.F-UB). . MAR 1364
No. per CVA/MAW. . . . . . . . 24/30 First Flight Production (Sched) . . MAY 1945
Farry ronga. . . . . - » - . . 1870 19568/
lime on Sta (150 &i.). . . . . 1.72 hrs.R/
a7 Until [1t. test complete consumption Inventory FY 67 FL 68 FY 69 FY J0 i R
increansd 5% by Spec. 3 246 322 307
L/ W SP 111/458/1 Tank
WEIGHTS FUEL AND OIL DIMENSIONS
Load. | i aub . Sug ._Lacarion Wing .
Empiy 29,765 7 1‘;% Fuseiage.Bladder § Aram. . . . . . . .530 Sg Fi.
Basie 30,11} 2 630 Wing, Integral Spane . .+ . . . . J38.0 Ft
Umeign 17,%0 8.5 6.5 1 600 Puselage,External] MAC. . . . . . . .16.04 Ft
Combat 40,61 7.9.6.0 Drop Swsepback(t chord) 457 i
Max T.P.{Field}5E, 2 740 Wing,External, Incidence . . . . .#}° ;
(Cat) 56,000 oIL Drop Dinadral Inner. ' : 1
Max Land(Fleid)46,000 14 P/Soc Grad JP& or JPS Outer. . .F1?? 1
(Arrest) 38,000 pec MIL-F-5624B-1 Length. . . . . . .58.3 Ft |
ntegral with Eng ;.15;1 Height. - . . - . .15.8 Pt
(Us'ble Tank Cap per Eng Wneslhase . . . . .23.3 Ft i
pee MIL-L-7808D Treasd . . L. 417.9 Fr. .
| ELECTRONICS ORDNANCE . |
CADC. o L v v v i e s e e e e » JAZAMGL) Four SPARROW III Missiles on Fusalage o3
CNL Sy<tams.. . - . « & + o = = = Inboard Outboard
TACAR. % . . . . . . . . . . . JAN/ARK-8% Pusse. Ming . Yiog. !
ADF. o L L L e e e s e s s <ANJARASSD ;
ICZ. . L ..o Lo s e e .. WLB-MS(/AXC ir=to=Air Missiles g
31500 Channei UHF Comm. SPARROW 111 2
IFF Transponder. + + +» + + » « KY¥=§532/7A58Q SIDENINDER L
ARCS. . [v v v v = o o 'a o = o« +AR/ASAC32() peclal Weapons
Navigationai Computer . . . . . AN/ASN=13() ME-28(EX) 1
Altimetsr . . . . . . . . . + « +AN/APN-14] MK=bey 1
Mizsile Control Sys . . . . . . .AWG=10 MX-57 1
lnelteies Radar . . e a0 . JANJAPG=59 [Conventional Boabs
Miczsite Control Grp. . . . . . .0A-6822 MX-B1 6 5 12
All-Attitude Bombing Sys. . . . AN/AJB.7 MK-82 [} A 12
Yartical Ref Set . . . . . . . .AN/ASN-7D Mx-8) 3 u L
Jpscs Provisiona for installation ocket Packages
ar Datn|Link. . . . -« . . . . . JAN/ASW=-25( ) Aero 7D(19-2.79"
Warning [Get . . . sr w s o« o« JAPR=30() rockets aqr pkge) 3 A L
wWnrning|Set . . . . . . . . . . APR=27() LAU 10A(W=5.00"
Chatf( Dispenser . . . . . . . . -ALE=-29() ZURI roeketn par
[HECM Sat. . + o+ = » » . . ALQeS] or ALQ-100() | package} 3 [4 G
ECHM Sst|. . . . . . . & . ALQ-91() Fractice Dispsnaer
IFF Interrogator. . . . . APX=26() Aero 8A 1
Gun Pod
MKt (20wm) 1
SECR Table 23 to
EA-17D Annex A to
Appendix E
(O ] v ' vs r - ] t. + -y
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- a/
CHARACTERISTICS FOR NAVY AIRCRAET—

IC BE DEPLOYED TO SOUTHEAST ASIA AFTER

FY 1968

E-2B
EA-6B

a/ See Tables 25 through 26
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TABLE

25

i MISSION AND

DESCFIPTION

e Grumman b=k HARKEYE 1o sn improved ver
AW/CIC atrniana.  Thin alrplan= patrols trask
wnrnine Al Appromching =news siretaft and ©
ALY Loay tn|this primary
vestris enntral, snrface ayrveiliance {over wat
pemirnt af hine farces and tactical decention.
1ri~ HAWESFYE 1{r Aseigned for a crew of [lvae:
epapaier, aml comhat information cantar operato
Onorahl-: from all angle deck CVA=-19 and supe
with a nnes tovw eatapult cyrcrem.
dArek ~areicing. Thn E«-?H siso has &8
marrisrs,
The mirplone may be sasily ldentified by the
tail=.| Tha Filght controls are powaersd by

s
r

limited c»

LE

o vactor interceplor
AFW function the HAWKEYE can also prov

Automatic vwingfold and roto

on of the o=k all weather, Cartin® razag
oree defanse perimstars fo provide eariy
s iato sttack poriticn. in
jde strike force control. alr
er), data relay, EMCON, ASW ecoordination.
pllot, co-pilot, radar operator. atr-control
T.
rior class carriers, the E-PH 1s cutapulted
dooe lowering pq:ml'. hangar
pability for opersting from CV3-10 ~lpes
rotodowa of 24 fear dismater snd four verti-
tvo independent hrrdrsulic Tyctems.

' OPERATING DATA

AVAILABIL!TY/DEVELOPMENT

Firgt Flight (E st.) Augusr 1768
Sarvice lise (E st) July 1570
Pirst Deployment June 1971

WEIGHTS FUEL AND OIL DIMENSIONS
. ‘ LBg LaE.] 0. lanks Ta) lntegral wing
Eapty e7.595 Location C.5. Hlaf Ares . . , ... . .7003q Ft
Leeign 5,185 3 Total Cap 1748 Gals{us'bl] Spam . | oLt 7
harin 8,917 Fuel Grade JP-M or JP+5 Span Folded Doy W
Cambtat (10F fuel }uh, 357 Spec (appil) MIL-J-5624 MAC |, Lo 112.6W7
Max 1.0. ol Length . . . . . . - 2% L
Catapult 51,517 Capacity 4.2 Gals/eng Height{fAoto reised) HN.A.
landing | (us/bl] HeigntiRoto Retract) il.k.
Arr (LOE Tuel) 41,037 Spec (appl) MiL-L-7808 Traad. « . » « -« « 13" 5.E"
Heures: Prop Ground
Nontractor Eatimni sd Clesrance s - - = = =2t
|  ELECTRONICS ORDNANCE
TACUTOAL
it pdnme e e e e e e .AI/A:’-‘IGB Hone
Genren Hadar Ost, R .Y
IFF Iniaernpator. W e e . s+ JAPX-B9
Hudar Latimeston ron. e e N
LFF berant inn PEOe. S Y
Gowmput o Indieator GrDP. & o+ e 4 NoA.
lta lranemi=sion Sys . . . . ANZART-35
.« » . +AN/ARP=6A
. . . . J1D=80Q2/AR
Mullipurpose Comm.oys . . AM/ANQ-93
signail Condit loner &
| Rradout HoA.
COMHMUNLICATION
IME Crmm. Syz . o - . L. . JANZARC=S1A
HF Com=m, ovs. . e e e e LAN/ARC- 10
lnt arcamaunicat inn det. .. AU/ALC-T0A
HAVIGATION
Adrancnd lnsrtin] Navig
Jys .+ «NoA.
Air Data Compmier . . . . . ARG
Doppler Havig Redar Set . . AN/APN-~153V¥
Crmpurr QY% o o o s e e o= o s LAN/ASN=-78
I.¥ Autn Direstrion Finder . . AN/ARN-81
FLIGHT| TONTROL & INSTRUMENTS
AFCT L . PP . . LANZASW-15
Hadar. . +AN=APN-171
SECRET
13 Table 25 to
EA- f72 Annex A to
Appendix E
J i : ) d d ' ' re v T : " T
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TABLE 26
MISSION AND DESCRIPTION
Ine primery mission of the EA-AP is tactical jamming. Its purpose 13 to degrade the
“nemy' = air.dafanss syztem through active jamming of his radars. thereby enhsncing the
sflfactivaness and survivabllity of strike aireraft. HRadars to be jammed inciude ground-
~entralled-intercept, early-warning, acquisition. and track-vhile-scan types. To minimize
'hs sxposure of the EA-6B, jamming cpersticns ars perforasd as far from the objsctive ares
44 1= [easible and, In most cases, cutside the lathal range of ground-to-air {AAA and SAM!
waapons. Therefore, the Tactical Jamming Mission i3 accomplished by elther a Stand-off
Jamming Loiter Profile (short-range jamming), depending an the tactical situation.
OPERATING DATA AVAILABILITY/DEVELOPMENT
First Flight (Feasibility
= Prototype} April 1967
Service Use January 1970
Total planned procurement 95 aircrart
WEIGHTS FUEL AND OIL DIMENSIONS
LOADINGS LB3 bl No.Tagis Gals, ég.t. Locatlon |Wing
Lmpry j-,231 i} 129% 05 Fuselage Ares. . . . ., .528.9 sq It
Deaign 51,000 5.5 5 1018 6923 Wings Span. . . ... .53 Mt
Hax T.0. 5(300gal)1482 10,075 Drop Tankgd MAC . . . . . . -130.8 1in
(Fia)d} £5.000 Fuel Grade JP- Sweep (t chora) .25°
(Cat) 65,000 uel Spec (agfl) MIL.F-562uC-1f Length . . . . , .59 L.5m
Max Landing L Hetght . ... . . ,15"
(Fleld) 45,500 Capacity 5 al/ona 10 gal |Tremd. . . ., , ,10' iO"
(Arrested) 4S5, 500 Spec (appl) MIL-L780
ELECTRONICS ORDNANCE
COMNAVIDENTSYSTEM
Aader. . . . ..., « « « .« ANJAPQ-103 No ordnance. Alrcraft carries Jamming pods
Doppier. . . . . . . . .., .. AN/APN-153 (IJ5) and AN/ALQ-76.
Althogde . . . L, L, ., .. AN/ASK-50
Electronic Central . + « AN/ASQ-57
Intareom . . . ., . . . . .. . AN/AIC-ilkA
Larensive Elmctronic Counter Measures (DECM)
dammer. . .. L., L, AN/ALQ-Li
dawmer . . L, 0L L L L. AN/ALRQ-100
Chaflf Dispenszer . < e+« . JANZALE-29
System Intagrstion Ree.
Jasmer . ..., ..., ., AN/ALQ-55(Mod )
Flight Control
AFCS, L., L L. + ANJASM-16
Elsetronic Weapons Systems
Tactical Jamming Sys(TJS}. . . ANJALG( )
Surveillance Recelver
Jammer Pods (5)
Displays
Jawmer Pod . . . . ., . . . .. AN/ALG-T7G
SE T : Table 26 to
EA- 18D Annex 4 to
Appendix E
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a/
CHARACTERISTICS. FOR.US AIR FORCE

ATRCRAFT CURRENTLY IN SOUTHEAST ASIA

F-LC ‘
F-105D/F !
RF-4C
RF-101
EB-66B/C ,
EC-47
RC-121D
RC=-135
C-1304A/B
KC-135A
B-52

’ .
a/ See Tables 27 through 38

EA- 19 Annex A to
Appendix E
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TABLE 27

MISSION AND DESCRIPTION .

vith control stick steering.

F-4C

The F=4C 15 a two place, twin jJet, all-weather air-to-air intercept fighter w/k Sparrow
and b Gidewinder missiles. Intercept radar has 200MM. Cun sight is fiXed and cannot
rompute lead for externally mounted gun. Visual attack w/conventionmal! and muclear ex-
termally mounted stores. Havigation aids: TACAN, UHF/ADF, lnertial Navigation Systew
and limited radar ground sapping. Air refuelables. Automatic flight contro) systes

The alrcraft is manned by two pllets.

OPERATING DATA

AVAILABILITY/DEVELOPMENT

Ferry Aange.ceccsssscscscas1780rm

Total Inventory FY 67...cccencrvecinnes 457
Nome in production
SEA Attrition Approx 90/Year

Cabt wWg...

Cabt Config renee2/3708¢4 Gparrows DEPLOYMENT

Kate of Clb varendB,750 FPM vesessaaveas S
Top Speed.. seesdel Mach

WEIGHTS

FUEL AND OIL DIMENSIONS

MAX, GrosS.,sas....58,000 1bs,
Int Fuel Only......46,415 1bs.
Max. Land Wt,.. 46,000 1bs.
T.0. Roll Max Wt...5100°

Dasign limits can be excesded
for special missions.

Start Unit.ieessna..dir
Cartridge JP-h.
Internal.cecvas

eJ¢312 gal.
. :389 gal.

ELECTRONICS ORDNANCE
BHAW. . vuucvcvsarcvsonanssnnencsdPR 255 APR 26 J6UU.c..cvrvaresnresseslb Gun POD
Gain TiBWecsscecnnessasssecssssl0B Fobto 25 Flare Pod
SkY 5DOtecccncrcnnrassvessessssloBand Trans,
JAMBOT . ......ccsceseassecers QRCSVEOAT saenes3b A/C for SEA
LoraneDevecescssovssctcossncann - saevs«+D (Falcon) replacing
AIM=9 (Sidewinder}
All MODs for incorporation of Ieproved
Navigation Computer
{See external stores loading chart)
SE
CRE Table 27 to
EA- 19a Annex A to
Appendix E
-I . [3 [ v - 1 . -
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TABLE 28
| MISSION AND DESCRIPTION *
l F-106D/F
The nrincipal mission is that 27 an all-wasther fighter-bomber, HA-1bA Search and Aeneing
radnr nsed in conjunction with the AN/APN-1311 Doppler Navigator permits navigstion and
wespon delivery on any targst regardless of route or weather. A radar terrain avotdance
mde permits A pilot to let down through westhesr in unfamiliar territory. Air refueline
rapanlillity, l Hizh angle bomb delivery includes mamial, radar ranpging, or pressurs TANEARE
mrulns
The F=10SF, a developsent of the F-105D, i3 s two-place aireraft. Tt is 31 inches
langer w00 veirhs approximatsly 1500 lbs, eore than the D. Mission capebility is spproxi-
mitely Lhe same, sxespt that the F-105F 1s primarily uzed in the Wild Weasel program.
|OPERATING DATA AVAILABILITY/DEVELOPMENT
Frerry nnnml.....................1917NH No further production
HEANr s eesslioavnnnsarsocsranceaslinlimited SEA Attrition FY 67 (EST).ceecacn.osol7h
bt Canil . e iissiennnsennnreass e PKW5Y TKS CUPPENt INVENEOrYicsssssceccasassssnsli
6M117s DEPLOYMENT
CRUL KAeeuencononasasansneensss THNN Korat-72/TaKN11-5%.0ecesrosancssssssCUrrent
Cmbt TaO. Wheyiseacenosanseresss$3,23) 1bs Korat-36/Takhli=54. . veereacnssanees 276K
Korat (F onl¥)eeesevasscesserssonsssedl
(Wild Weasel)
Takhll (F onl¥)eceveanncenissorsasees?
WEIGHTS FUEL AND OIL DIMENSIONS
Max T.O...!.....S?.S}B 1bs Intarnal
T.0. Dis,...i.....6,900" (W B/B th)eoveese=ad55) gal.
. Total
M/PTME0 thS.oe..... 2050 gal.
Total
w/2xh 5012650 tis..3100 gal.
| ELECTRONICS ORDNANCE
ﬂHF-DF-ILS‘-TACAH X AIN-9
{FF/SIF-Doppler-Fire Control Systea AGM-12
RHAW (APR|25/26) AGM=4S (T only)
ER-133 MK 81
QRC-;—lbm-l MK 82
QRC=-272 MK 8}
H-117
BLU-1B
LAU-}
CBU-2
CBU-24
H-61
N-118
CBU-1
CBU-3
MLU-10/B
5U-25 Flare Pod
SEC
T 19b Table 28 to
EA-19 Annex A to

Appendix E
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TART,E 00

MISSION AND DESCRIPTION

A4 two-place, twin engine jet reconnaissance aireraft. Provides day and night all-

weather Air reconnaissance.

Uses visual, photographic, radar,infrared, or elsctfonic

~epuory peans for pre-strike targeting, post-strike assessment, and other reconnaissance
wernssary for accomplishment of the theater nission.

OPERATING DATA

AVAILABILITY/DEVELOPMENT

Ferry Range,..
Cobt Celling..
Sperd Mach. ...
T.0. Ma%euines

tessevsaresernneass LESONM

werserascesornreassdt,000°

-4 3
samsneasnvssacenrmensty *

Alr Refuelabls .

Lo=1o=lc=43 KM
radius

FYeb7iiainsoransnsnoesissanaane
Max FY-70 (Avail for Cmbt)....
Production Rate (By End FY 67)....
Attrition Est BBA.cceeonenrcrasorse2/Yr

DEPLOYMENT
Tan 50n NNUteseccsersvsasnsssrssrassdd
UdOTReccecrsrnsassnanssn
After Oct 67
Tan Son NMUL....c..oaorenanconcanneesd?d
UAOPDesesrrrasssrannnse

P

|
RN TR

WEIGHTS

FUEL AND OIL DIMENSIONS

| [ TP

veessG2,424 103 | JP-U
evesa2, 730 1bs

ELECTRONICS

ORDNANCE

AW . cevecevrearransansnnnassasAPN 25/26
ELBAC. . ss0snsnscecsoasonnsesssvAM/ALR=-17

QRC-160A=1
QRC.272

BEKSORS

Forward Obligque Frame .

Left and Right Oblique.......LE5-72

Lo-Alt PRROTEABAC.ccsrsvneces fh=56

BiAltesocoovoacncccannanrseesKhabs

MapPinge cssvsocananssssrareeaT=ll

J1lumANAtION. . cerasansnesessM=1124 Or H=-123

Side-lonking AAdEr..........-AN/APQ-102
IR-AK/AAS=-1H

SEC

EA-19c

Table 29 to
Annex A to
Appendix E



TABLE 30 :

MISSION AND DESCRIPTION
RF-101
A siorle place, twin enxine jet aircraft capable of performing long range high/lov
aliitude any reconnaissance. Through use of visual and photographic sensory seans th@
fiF=101 1s capabls of providing pre-strike, post-strike and survaillance reconnrissance in
suppart of the theater missien.
| OPERATING DATA AVAILABILITY/DEVELOPMENT
Ferry Knrlln ...... sessscasssssnass LBOWNN Total Inventory....... vesesaacerrasens Ol
f‘-llI.n:..........................51 000 ft ARG5S
Hi=Lo=Hi!iuiseiosvannsancsansaans 37!)1 None in production
LOWesiustnrnanoarstavesssaannsas 57NN SEA ALLritiON.cssicsvavsnesscrrasansasl?/YF
Alr Hefuslable
DEPLOYMENT
Tan 8on Nmt..........................16
UdOrNerssssccascscccnnns PR venubuan
| WEIGHTS FUEL AND OIL DIMENSIONS
EBPLY.enhareernsaas25,335 208 | JP-b
CBDt.irarsasancnsnnedFe?5] 1bs ] TOtALissuereccnreea2.250 gal
. { EXternal.cccsccaces %00 gal
J ELECTRONICS ORDNANCE
T T S IRy § 7 Y. W) CANFMAS
HAdRT WATHINg.conennaan veoouesnssAN/APS-Se Forvard Oblique Frame......s.e...F8-72
APS~%4 Leaft & Aight Onligque Frame,...... F5-72
Nay CompUtEr..c.crevsvcansccnense AN/ASN-7 Yertical PAnOTARIC. .c.cvvuensnssKA=TOA
B AN/APR-102 Hi-Alt Split Vertical Sta........2KAel
RHAW. . so0essssansnsssaansscsnss APR 25/26 Alt Cameras, Vartiezl Sta........ T=11 KA-1¥A
ECH ALQ-51
SEQRET Table 30 to
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Appendix E
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TABLE 31.
MISSION AND DESCRIPTION
EB-66R
Thr EB-66B aircraft is an elsctronic varfare 3upport alreraft comdbining passive and
active electronie countefhessuras. Intercept, analyze, and D/F electronic smitters with-
In a (requency band {rom f5me to 10U,750mc.  Nine jamming transmittersz and two chaff dis-
prasers cover all radar fraguencies presently active ‘n NVN. Jammers are controlied by
four FW0s who divide the {requency spectrum. Ferfores broad band barrage jfamming and
nresently has no paasive capabllity other than s wide open varning receiver. Tveanty-thres
Jawming systems and twe chaff dispensers covering all frequencies employsd by NVN,
OPERATING DATA AVAILABILITY/DEVELOPMENT
[ filot, Navigator, WO
DEFLOYMENT
Takhlf,eeeaancass P R P & |
WEIGHTS FUEL AND OIL DIMENSIONS
Fapty..... seresass2,186 lbs JPb -
DesiEn s s v enraes 78,000 1ba 5,387 gal
CombAtee.an. reeaass 59,300 b= 5,487 gal (internal)
ELECTRONICS ORDNANCE
ALT-15L T '
ALT=-19H
ALT-16
QRC- 65
ALT-13}
ALT-22
AlRe18
AFBe54
{QnC.218
ALE-2
SECRET Table 31 to
EA- 19e Annex A to
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" TABLE 32 Fs
l MISSION AND DESCRIPTION
EB-66C
The EB-66C aircraft 15 an electronic warfare support alrcraft combining passive and
artlve slectronle countermeasures. Intercept, analyzs, and D/F ealectronic emitters within
a frequency, band froa é5mc to 10,750me. Hine jamming transmitters and two chaff dispensers
cover all rsdar freguencies presently active in NVN. Jammers are controlled by four EWCs
who divide the {requency spectrus. .
orbit 1is established perpendicular to ‘the sntry path of the strike aireraft to provide
Jasming coversge.
| OPERATING DATA AVAILABILITY/DEVELOPMENT
DEPLOYMENT
TAMDIYovomusesanasasanssenannsrsosnny 15
WEIGHTS FUEL AND OIL . DIMENSIONS
Max ‘GrouL ........ 83,000 1bs B =N
Horoal LoBd..esens 53,000 1bs 5,312 gal
902 gal (Ext)
| ELECTRONICS ORDNANCE
ACTIY Iy
ey s
ALT-I5L/H ALA=6
ALR-18 ALA=S
APS-54 ANH-2
QRC-27% APR=9
ALE=-1 APA=Tt
QRC-218 WTR-128/129
WAB=656
WKD=2
|
SEC . T Table 32 to
EA-19f Annex A to
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TABLE 33
MISSION AND DESCRIPTION
ECak7 .
The prisary purpese of the EC-47 s detection and loestion of low pover HF transmitters
oparated by hostile forces.
OPERATING DATA AVAILABILITY/DEVELOPMENT
Cruiseec e ivvevsnnassane 145 kts  7ehrs L? being modified for SEA plus 6 attrition/
trng aireraft
Ne further production
DEPLOYMENT
|- 11 T 47 in place by 31 Map
Tan Son Mhut
Plaiku
Mha Trang
WEIGHTS FUEL AND OIL DIMENSIONS
[FL3 } 1] T, 26,000 1bs 100130
802 gal
ELECTRONICS ORDNANCE
ARD-18
ARG- a4
* ARAZS
AIX-25
Aadio Receivers: -2 esach 01868
2 eash 01}3!
Tape Recorder: 0-176/184
SE T Table 33 to
EA-19g Annex A to
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TABLE 34
| 'MISSION AND DESCRIPTION -
EC-121D
Operates las an Alrborne Early Warning (AEW) airplane and/or Specisl Search or Patrol
npEerAtiONS.
This ajreraft 1s equipped with the latest electronics including <earch radar, h=ight
finder radar, atd radar relay transeitters. This equipaent enables the aircraft not only %o
s{{artively|search for and lr.cate hostile alrcraft and surface vessels, but alsc to devermine
the rangs uru altitude of hostile alreraft.
| OPERATING DATA AVAILABILITY/DEVELOPMENT
T.0. Roll Jfor 50 ft obstecle TOLAlev.vvencaosencansncsnssitd EC-121D
deaign vetght)........................5000' Committed to Horth American Alr Defense
oy KIAS for Approx 20 hra SEa DEPLOYMENT
. UBOM. e evesessacennansessssnasnnrsas:id A/C
\ UaTAPADresaueeonvesrsanmeensrssnsssastt AC
' Nam Phong
I Dee 67-21
WEIGHTS FUEL AND OIL DIMENSIONS
ERPLFuvssoleensasB0,611 1bs 1157145
DeSigN. easleeaesal3P,000 1bs - | Total 8,750 gal
' 011 Grade 1100
i ELECTRONICS ORDNANCE
sanreh RAGEY.cesrasssenssssnsssAN/APE-GS
Hetenht Flnder.. v e e AN/APB-W54=103
Aadar ldentifle oo o AN/APA-25
IFF/SIFculnascss veonws ARZAPX=7849
nrnd Pas [lnd. cesensssAN/APX-57
Az-Re Ind.... e eenesslP=22944428210
UHF/DF s ss v ceavarssnosssAN/ARA=2S
SECRET Table 34 to
EA-19h Annex A to
Appendix E
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TABLE 35

MISSION AND DESCRIPTION

RC-135

The principal mission of the RC-135 1s long range, high altitude, sirborne communications
reconnaissance and limited electronic intelligence collecting and recording ground station
radlo and radsr emissions. The RC-135 13 derived froa the KC-133.

OPERATING DATA

AVAILABILITY/DEVELOPMENT

BPRtG. scvssvonsnvrnscsssassrnansenns- 5 Kts [Total FY 67..0000scenresns .
T «s.40,000 + |Currently Being Modifled.cvessccca

CAllingevaeen

Alr-Refusling for 12 + hour atssions

TOtBlavercocsssasasnnoasevasenanssd A/C
DEPLOYMENT

7Y 68

Yokota AB, Japlfliccaresssrecccsash

WEIGHTS - FUEL AND OIL DIMENSIONS

DRSifbas.aaseensssssIOL,000 1D} JP-b

Total 29 4026 gal

ELECTRONICS

ORDNANCE

VHF/UHT ReColVarS.corseas---0+31000/1030
Elec RecORerevcaee

DF.cavecracerens

Recorders
Secure Digital Comm.......--AK/ARC-106

Table 35 to
EA- 191 Annex A to
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TABLE 36 :
l MISSION AND DESCRIPTION |
C-130 A/B
This aircraft ls being modified for alrtorne communications reconnaissance and limited
«lmctronic| intelligence collection.
| OPERATING DATA AVAILABIL!TY/DEVELOPMENT
Crw......‘ ....................... 2 A/C Modified for this Mission........... 18
Oprrat.ingansluons .............. 10
Corlling.ecessvsannasvancannonsanse 35,000
CrULlRO.uelarcaccacncancsancsncasns 289 kta DEPLOYMENT
Y 68
DR NENEsssscssosnsonsvnsrsronrarnasnanes &
|
WEIGHTS FUEL AND OIL DIMENSIONS
PP 135,000 1hs | JP-b
.| 6960 1bs
| . .
|  ELECTRONICS QRDNANCE
i
VHF /UHF fnecuv.rs....... ceatiaans G=100/1034
HF Recriver Syst®@.....cusevssons G=-101})
Tfancramic Receivifg SysteB......- G-1099
Direction Finder....cucsceccccess G=-1003
RecOrding SystemB.eccceecansucans 1132 & 117
SECRET Table 36 to
EA-19] Annex A to
Appendix E
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(5) CBU/ADU

CBU-2 Anti-Mat

CBU-12 Smoke/Incend

CBUJ-1% Anti-Mat

CBU-24/29 Anti-Pam

ADU-253B W/BLU-3B Cannisters
ADU-272B W/BLU-26/B Cannisters

(6) AIR-TO-GROUND MISSILES
AGM-12C (BULLPUP B)
AGM-L5A (SHRIKE)

(WALLEYE)

(7) AIR-TO-AIR MISSILES

AIM-4D (FALCON)
ATIM-7D/E (SPARROW)
AIM-9D (SIDEWINDER)

(8) SURFACE-TO-AIR MISSILES

RIM-2E (IERRIER)

RIM-8 (TALOS)

RIM-24 (TARIER)
(HAWK)

2. (8) Deyiéigncies

a. There is currently a requirement for certain
munitions that have not been satisfied by present
development and production efforts. S3Specifically,
these deficiencies include the SHRIKE zir-to-ground
missile, the CBU-24 flak suppression munition,
heavier bombs in the 2000 - 3000 pound category, and
bomb fuzes of the proximity and long-delay category.
SHRIKE missiles with an improved marking warhead are
presently being used in Southeast Asia. However,
production to satisfy CINCPAC requirements will not
be realized until November 1967. The CRBRU-24/B
loaded with BLU-26/B bomblets has been highly effec-
tive as a flak suppression weapon. The demand for
the munition far exceeds the present production
schedule. As a result, the CBU-24/B ic seversly

EB-2 Annex B to
Appendix =
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1. (3) Geperal

The current types of :munitions in Southeast Asia
are 1isted below. Those listed are preferred munitions
and do not include available gquantities of substitute
or older izems, which are no longer in production and
which may b2e expended as operationally required.

ANNEX

(1) BOMBS

(2) ROCKETS

(3) GUN CARTRIDGES

(%) FIRE BOMBS

T0 APPENDIX E

(#3]

MUNITIONS

M1A2 100 1b Frag

MK-81 250 1b

MK-82 500 1b

M-117 750 1b

MK-83 1,000 1b (No longer in production)
MK-8L 2,000 1b

M-118 3,000 ib (No longer in production)
BLU-31 750 1b Land Mine

2.75" Rocket Moter
gt Zuni

7,62 MM (Air Force)
20 MM MK-11/12 (Navy)
20 MM M39/61 (Air Force)

BLU 1/27 750 1b Napalm
MK 77 500 1b Fire Bomb
BLU 23/32 (No longer in production)

EB-1 Annex B to
Appendix E
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rationed and 1s considered to be one of the most
critical supply items. Production of the C3U-24/B
inereases monthly with a level-off of 8000 units

per month scheduled by February 1968. Heavy bombs

in the 2000 - 3000 pound category are also rationed.
The M-118 (3000 1b) GP bomb is no longer in produc-
tion. Current allocated expenditure of approximately
250 units per month should conserve the M-118 stock
through CY 68. Production output of the M-84 (2000
1b) bomb will begin in September 1967 and will reach
its planned output of 1500 units per month by December
1967. The BLU-34/B, 3000 pound demolition bomb,

is scheduled for 1000 per month output with initial
operational capability by September 1967,

~r

b. The MU-57/B low altitude proximity fuze, which
will enhance the lethality of standard low-drag bombs
against soft targets, is presently in development
and test and is scheduled for operational use by
February 1968, The FMU-56/B high altitude proximity
fuze is being developed for use with the CBU-24/B,.
Use of this fuze will provide dispenser burst alti-
tudes which are independent of delivery attitude,
altitude, and airspeed. The FMMU-35/B long-delay
electronic bomb fuze has been developed for use with
general purpose bomvs. Firing delays ranging from
20 minutes to 36 hours can be set. Adequate quanti-
ties to satisfy CINCPAC requirements will be available
in November 1967.

3. (S) Future Improvements

a. Munitions improvements scheduled to occur
between now through FY 67 have been previously
discussed. Of primary concern will be the monthly
production increase of the SHRIKE and CBU-24/B
munitions.

b. During FY 68, production will satisfy CINCPAC
requirements for CBU-2%/Bs by February 1968 and the
MK-8% bomb by December 1967. A proximity fuze is
being developed for the BLU-26/B bomblet, which will
detonate the munition approximately two to eight
{eet above the ground. Testing is presently being
conducted. Successful completion of these tects
should provide a dual-bursting capability for the

SEC
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BLU-26/B during FY 68. The FMU-55/B, high altiztude

proximity fuze for the CBU-24/B dispenser, will 3
available during early FY 68.

. c. The BLU-31 (750 1b) land mine bomb replaces
the MLU-10/B. First combat employment availability
will be November 1967, The FMU-30/B land mine fuze,
used with the BLU-31/B, is a pressure sensitive fuze
for use against trucks and tanks as well as railway
engines. Production of fuzes equates to BLU-31
production.

d. The WALLEYE is an air-to-surface homing glide
weapon incorporating a contrast tracking teievision
system for guidance. Production increases each
month until leveling off at 500 units per month by
December 1967. <Operational test and evaluation of
the WALLEYE/F-4D (COMBAT EAGLE) begins in March
1967 with Southeast Asia deployment scheduled for
June 1967.

e. Two missiles currently in development are the
Standard ARM, an air-to-surface missile, and the
Falos ARM, a surface-to-surface missile. Both are
antiradiation types. Although no production has
been authorized for the Standard ARM, both could b=
available for operational use during FY 68, if funds
were provided.

f. Stimulated by the emphasis on non-nuclear
munitions in the early 1960's and the added directions
provided by the lessons learned during actual combat
operations, the development organizations of all
Services are investigating many new weapons

for future combat employment. Discussed below are
some of those muniticns, now in development and
available post FY 68, that would improve our current
effectiveness against the air defense system of

North Vietnam.

(1) The AIM~S4A PHOENIX air-to-air missile is
designed to provide an advanced capability in air
defense missions and is planned for use on the
F-111B, ©Six missiles, each weighing about 1000

SECRET
EB-L
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pounds. will he carried on the F-1113, The
PHOENIX Missils System will provide an almost
simultaneous launch capability against six
different targets.

—

(2) The AGM-53A CONDOR air-to-ground missile
is an advanced medium range, optically guided
weapon, which utilizes a high performance,
restartable propulsion system. It has a 600 pound
warhead with an over-all weight of 1700 pounds.
The missile employs a television seeker and data
link to relay a television picture of the surface
in front of the missile to the control operator
in the launch aircraft. The seeker can be locked-
on the target by the operator when the missile
nears the target.

(3) Establishing the feasibility of weaponeer-
ing the fuel-air explosive (FAE) phenomenon is
underway. One of the advantages of this munition
is the total lethality to exposed or lightly
sheltered personnel within or nearby to the fuel-
air cloud. Compared with a bomb containing the
same weight of INT, the FAE weapon is vastly more
effective against exposed personnel. Although
the INT creates higher overpressures near the
point of detonation of the bomb, the overpressure
of the blast decays at greater rangez with the
cube of the radial distance. The greater yield
of the FAE weapon results from the large area over
which the explosive mixture can be distributed and
from the greater energy yield per unit welght
because the reguired oxygen is supplied bty the
surrounding air.

(4) A hard structure warhead is being developed
capable of defeating hard targets such as heavy
bridge piers, tunnels, underground control and
storage facilities, and dams., Present bombs do
not penetrate the target sufficiently or effectively
before detonation. The hard structure munition is
visualized to have an electro-optical guidance -
system, rocket propulsion, and a launch-and-leave
capability. The warhead employs a TWo-stage
explosion concert. The primary stage explodes on

5 £B-5 . Annex B to
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impact causing damage tc the target surface by
cratering, scaboing, or penetration. The
secondary stage penetrates or perforates the
target and explodes.

(5) An aerial cratering device, deployed
from a dispenser, is being developed for use
against runways, roads, and other horizontally
surfaced targets. The device 1s designed to
penetrate a minimum of 12 inches of reinforced
concrete and to produce a crater at least three
feet in diameter beneath the penetrated surface.
The type of damage caused by the aerial cratering
device is more difficult to repair than the simple
craters produced by munitions presently available.
It is anticipated that 40 of these munitions
could be carried in a SUU-13/A dispenser.

Ll (S) The following section lists munitions broken
down| into three time frames: currently employed in
Southeast Asia, available for employment in FY 68, ard
available for employment after FY 68. In addition,

programmed schedules for certain selected munitions are
showP.

a. While biological and gas munitions are =appli-
cable to this study, they have not been included in
these listings since political constraints make use
ﬁf these munitions highly unlikely.

b. A glossary of munitions abbreviations used
herein follows:

GLOSSARY OF MUNITIONS TERMINOLOGY

Abbfeviatign Defipnition

ADU Adapter Unit

AGM Air launched, Surface attack,

. Guided missile

AIM Air launched, Aerial intercept,
Guided missile

AIR Air launched, Aerial intercept,

Unguided rocket

i;é_rt
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ipbreviztion

AN-Preceding desig.

Anti-PAM

AP
APF
API
ATIM

AVLM
BDU
BLU
BZ
CBU
CL
cs
FAE

FAX
FFAR
MU
FRAG
GAM
GAR
GAU
GB
GMG
GP
GPU
HC

HE
HEAT

HEI
HLT
HVAR
LAU
LC

M

MAU
MBR

Definition

Army-Navy standard item (=s.g.,
AN-M166 Fuze)

Anti-Personnel and Materiel (Former
desig. for Napalm Fire Zomop)
Armor Piercing

Armor Piercing Fragmentation
Armor Piercing Incendiary
Anti-Tank Land Mine (Zedesignated
AVIM)

Anti-Vehicle Land Mine

Bomb, Dummy Unit

Bomb, Live Unit

Chemical agent, incapacitating
Cluster Bomb Unit
Chemiluminescent agent

Chemical zgent, riot contreol
Fuel-Air Explosive (Navy, formerly
FAX)

Fuel-Air Explosive (USAF)

Folding Fin Aerial Rocket

Fuze, Munitions Unit
Fragmentation (Bomb)

Guided Aircraft Missile (Obsolete)
Guided Aircraft Rocket (Obsolete)
Gun, Aircraft Unit

Chemical agent, lethal

Gatling Machine Gun

General Purpose {Bomb)

Gun, Podded Unit

Chemical agent, smoke (Earmless
Clougd)

High Explosive

High Explosive Anti-Tank (2.75"
FFAR Warhead)

High Explosive Incendiary

Head Light Tracer

High Velocity Airecraft Rocket
Launcher, Aircraft instailed Unit
Light Case (Bomb)

Army standard item (e.g., M117 GP
bomb) :
Miscellaneous Armament Unit
Multiple Bomb Rack

EB-7 Annex B to
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Abbhroavigtion

|
MR
MG
MK

MLU
MOD

MXU
NAPALM

PWP

rn-Following desig.
RBM |
RIM

X-Preceding desig.
Y-Preceding desig.
Z-Preceding desig.

="

Defiri+ion

Multiple Ejector Rack

Machine Gun

MARK, Navy Standard icem (e.g.,
MK-24 Flare)

Miscellaneous Live Unit
Modification, Navy standard item
(e.g., MK-24 Mod 3 Flare)
Miscellaneous Unit not otherwise
covered

An incendijel mixture, basic to
tank-type fire bombs

Plasticized White Phosphorus
(Smoke-Incendiary filler)
Retarded (e.g., M117R)

Rocket Boosted Munition

Ship launched, Aerial intercept,
Guided missile

Revolver Machine Gun

Semi-Armor Piercing

Suspension and Release Unit

Army test item (e.g., TS56E5 GP
Bomb)

Target Device Unit

Tactical Fighter Dispenser
Tactical Fighter Dispenser Munitilons
Triple Ejection Rack

Wide area Anti-Personnel Mine
Warhead Unit (e.g., WDU-L/A 2,75"
FFAR Flechette warhead)

White Phosphorus (Smoke-incendiary
filler)

Experimental stage (e.g., XAGI-534)
Prototype stage (e.g., YRIM-664)
Conceptual stage (e.g., ZAGM-63A)

Annex B to
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AONIZZONS CURRENTLY SVAITABLE POB SCUTEZLST 2374
EXPLOSIVE 30MB3 g/ DISPENSED SUSMUNITIONS 4/
AN-MS7L1  250# GF 3LU-3/2 Somblet
KBl 250# GPLD 3LU-L/ Eompclet
M tiRA  250# GrHED BLU-7/B Anti-Armer
AN-MeWhT 300# GP 3LU-18/3 Somblet
MK 82 500# GFLD BLU-24/B Jungle Somblet
MK &2R 500# GPHD BLU-26/3 Bomblet
M117 750# GPLD M40 Bomblet
AN-MB5A1  1000# GP :
ME &3 1000# GPLD
AN-M5941 1000# SAP GUN _PODS e/
ML Eu 2000# GPLD
M11E 3000# GFLD SUU-11/4,114/4 7.A2mm
SUU-12/4.22/A .50 cal
FIRE Z0MBS b/ SUU-16/A 20mm
MK L 20mm
BLU-10/B 250# NAVAL GUNS oty A", & 8"
8LU-23/B 500#
BLU-33/B  500# ROCKETS 1/
MK 77 S500# .
M 78, 79  750# 2.75" FFAR
BLU-1/B 750# 5.0 FFAR (ZUNI)
BLU-27B E00#
MUNITIONS DISPENSERS ¢/ MISSILES g/
CBU-1/4,1A/A Sjector Sys  AGM-12C BULLPUP 3
CBU- 2/A 2h/A ,2B/A Ejector Sys AGM-L34A SHRIKE
CBU~3/A,34/A° Ejector Sys AGM-624 WALLEYE
CBU- 7/A Ljector Sys AIM-LD,F.G TALCOYN
CBU-14%/A 144 /A Ejector Sys AIM- 7D,H,- SPARROW
CBU-23/B Cluster 3omb AIM-9B,C,D SIDEWIIDER
CBU-25/A,25A/4, AIM-26B FALCON
25B/A ijector Sys  RIM-2C,D,7 TERRIER
SADEYL Cluster Bomb ZIM-SE TLLOS
RIM-24B,C  TARTAR
¥4
a/ 3ee zzples 1 through 12 MINES., WATER™
L/ See tables 13 through 18
¢/ See tables 19 through 25 Mk 2%
4/ See tables 27 through 13 Mk 35
2/ See tzbles 3% through 38 Mk 350
L/ See tables 19 through 40 Mk ¢z
g/ See lables 41 <nrough 54
g/ Ceg’tables T4a through 54D
EZ-9 Annex 3 to

-

Appendix =

e re

r m
|

r
ro-
"

r



TABLE *

—

MUNITIONS DATA SHEET BOMBS
CESIGNATION iil:.sg ?:-Y oP DBOMB | PHYSICAL CHARACTERISTICS
MODEL AN-MSTAL TS eriel LERGTH u7.8" 62.8°
mamg 250 Lb gp Anti-personnei DIANETER  10.67 10.8"
SERYICE USAF sPaN 14,9 15.0"
NARUF. VELGHT 272 1% 269 1b
(mM108) (M126)

WEAPON CHARACTERISTICS

WARNEAD
FILtEr 136 1b Tritonal

suring Contact, delay, or proximity

RARGE
ALTITUDE

PERFORMANCE CHARACTERISTICS

FLIGNT TIRE

£TLL MECK. Blas® and fragmentation ACCURACY
LETHAL AREA y (SIRGLE SHOT)
LAUNCH CHARACTERISTICS USING AIRCRAFT
. T-28
suspenston 147 luss A-1K
B-26
DELIVERY WGDE | Dive or lavel B-&7
RELEASE RODE | 3ingle, stick or salve
LINfTATIONS | LBO KIAS, 6 g's
STABILIZATION FUZES STATUS  1hventory
Fins -| Neae
WIBE Box €in|for internal AN-To3al M163
carriags AN-180A1 M164
AN-139A1 M188
M124 Conicsl|rin for Mic283 Mod G AN-M166
external carriage Me280 Moa 1 AN-M168
MOOAEL
ﬁ:goaz :}g AvAl ABRITY
CATE 3 i 1 ! )| 1
WL23A1 [T:] 1 1 1 | | |
OPERATING SEQUENCE
REMARKS
'._._-—u,r-————‘
F
3ZCRET
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TABLE 2

MUNITIONS DATA SHEET 8BOMBS
DESIGNATION m}E 0 LW PHYSICAL CHARACTERISTICS
wopEL MxB1 RpyurTae LENETH  T&.1 in
Anti-maceriel
SARE 250 1b» OGP LD Anti-personnel OLARETER 9.0 in
SERYICE YUSK/USAF $PAN 12.61 in
RANUT . WEIENT 260 1b
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
HARNEAD RARGE
FILLER 96 1b H-6 ALTITUDE
FULINE Contikct, delay or proximity FLIGNT TINE
EILL WECHW. fragmentation & blast ACCURACY
LETHAL AREA Py {SIRGLE SHOT)
LAUNCH CHARACTERISTICS USING AIRCRAFT
A-1E
- T-20
SUSPENSION 147 lugs B-26
257
OELIVERY MODL Dive or levei * A=Th
F-100
RELEASE ROOE S3ingle, stick or malvo 7108
. P-ul
LINITATIORS  Mach 1.3, + 6 t. -2 g'» 111
STABILIZATION FUZES STATUS Invemtory (Nawy)
Neew Procuresent (USAP)
AN=M1073A1
ﬂlgz AN=I039A)
m AN-M1 1
aes Mrgdl Mod O
m910 Mod 1
AN=M) 66 Y-
AM=168 ne)-35/8
1 AvAn ABWITY
m:m BAYC ] T I T ———
10 a5 %0 1 ) | | i +
OPERATING SEQUENCE
REMARKS
"1 ’ ‘
: v
J ‘
ET :
EB-9b Table 2 to
Annex B to
Appendix B
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TABLE 3
MUNITIONS DATA SHEET BOMBS
DESIGNATION On;ﬂgm PHYSICAL CHARACTERISTICS
woDEL MkB1 R TARGETS LENETH T75.2°

Anti-saceriel n
RANE  SMAKEYE(D Ant:-personnel prameYER 9.0
SERVICE USH sPAR 12.8" {(retracted)
RARVF. wegewT 295 1b

541" extended [in span

WEAPON CHARAGTERISTICS
WARNEAD

FILLER 96 1b H-6

fFoIINg Contact, delay,proximity
:iLL NECK. Blast and fragmentation
LLTHAL AREA

RAKGE
ALTITUDE
FLIGNT TINE
ACCURACY

g {SINGLE 3NOT) &/

100 rt {min)

PERFORMANCE CHARACTERISTICS

LAUNCH CHA?ACTERISTlCS

USING AIRCRAFT

F-100
. r-105
suspEmsIon 147 lugs P-AC
: r=111
DELIVERY MODE Dive or low level ;.g
[1 3ingle, wtick or salvoe A=1E
RELEASE mOOE ' A-1%
LInETATIONS | 500 kta B=5T
Retardad or unretarded release
option .
STABILIZATION FUZES STATUS Inventory
FMns Moas
TSO8EL
Mx 14 Mod O retarding U-26/D
tacl aasy onh sctandard M™U-35/B
mc 81 or -54/9

AvAIL ABILITY

14281 |

-

NO | 1

OPERATING 'SEQUENCE

REMARKS !
vy Single-pasa Pk sstimates for mingle bomb/stick of 6
Unretard Retarded
Lt tank A7, 097 .
R/ 3
Wood barrsexs  .01/.02 0V.09 =
POL tanxs .01/.02 .08/.13 . -——
A—— \
SECRET
_ EB-9c Table 3 to
Annex B to
Appendix E
|! H - 4 ' ‘e te ' . . . v b | re
i L I - L L ' : L R X




TABLE L

MUNITIONS DATA SHEET BOMBS
CESIGNATION CATEGORY op nomn| PHYSICAL CHARACTERISTICS
Alr=to=3urface
NODEL  AN-MBUAL TARGETS LENETH 59.167 72.1°
Anti-materiel
RARE 500 1b GF Anti-psrsonnel DIANETER 14.07 14.,0"
seavice VSAP SPAN 18.9" 13.6
WARUF, WETGHY 5581 1b 586 1n
(M109) {M128)
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
WARNEAD RANGE
FILLER 283 1b Tritonal ALTITUDE
FUZING Contact, delay or proximity FLIGNT TInE
LILL MECH. Blaat & fragmentation ACCURACY
LETRAL AREA Pp (STNGLE 3KOT)
LAUNCH CHARACTERISTICS USING AIRCRAFT
M T-28"°
SUSPERSTON 14" lugs A-1K
B-26
OTLIVERT ROOE Dive or level ?--{50
RELEAST mOBE  3ingle, stiok or salvo
LIRITATIONS 550 KIAY, & g's
STABILIZATION FUZES STATUS Inventory
HB3 Bex f1n ror int 1 | Yoes
n for intarna R0 M16
e wmph el
M8 Congoal fin for
eXtAYnal carriage ::g. ::: g g‘_ﬂg
MOOAEL
Ta
ﬂ&lﬂllﬂ qié AVAIL ABILITY
M113A1 ;] I\ 40| I 1 I 1 1
M124a]1 Ml '%‘o | ] { T ] |
OPERATING SEQUENCE
REMARKS
I .. J
r 1w~
SECKET
7 EB-gd Table & to

Annex B to
Appendix E



TABLE 5 -
MUNITIONS DATA SHEET BOMBS
DESIGNATION CATEGORY Low nlwi PHYSICAL CHARACTERISTICS
; OGP EPMB Alr-to-
wopty Mk B2 Mod 1 TARGETS surface LENGTH B86.5"
Anti-materiel
RANE SO0 1b GPLD Ant1 pesrsonnel DIANMETER 1C.757
SERVICE ushmu : SPAN 15.17
RARUF . i wEIGNT 511 Ib
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
VARNEAD | RARGE
FILLER 192 1b Tritonal ALTITUDE
FUZING FLIGNT TIRE
LILL lltl.‘ Blast & fragmsntation ACCURACY
LETHAL AREA Pr (SINELE SHOT)
I
LAUNCH CHARACTERISTICS .| USING AIRCRAFT
A-1K
| 14
SUSPERSIOR 15" luge Bu26
B-5T
OELITIAT WODE Dive or level ;-I:n
RELEASE l:ont Single, stick or salvo ;:135
ulnmo'us Mach 1.3 (max), *6 to -2 g'n rF-111
| .
STABILIZATION FUZES STATUS  Inventory (Navy}
Noas Procurement (USAP)
Woan AN-K103A1
mgz AN=¥139A1
" AN-M1ROAY
188 Mc243 Mod O
n910 M8l Mod 1
AN-M166  FPMU-26/B
AN-M168 , PNU-15/B
Tall AVAIL ABWITY
W05 . 26/B (1 ni Al ] I T T 1
-xced mu-35/8 oo 11— 11

OPERATING SEQUENCE

REMARKS
) 0P m—
1
— Pan s
h:" p— 1"
== @
|
SECRET
- EB-Ge Table 5 to
Annex B to
Appendix E
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TABLE 6
MUNITIONS DATA SHEET BOMBS
DESIGNATION CATEGORY nen, t PHYSICAL CHARACTERISTICS
OF BOMB Alr co sur
MNDOEL Mc B2 R TARGETS faoe LENGTH B9, ™
Anti-saterisl
NARE SNAKEYE I Anti-personnel DIANETER 10.8"
sEayicEy USM SPA 15.0" (retracted)
RARUF. WEIGWT ST1 1b
5.0" extended fin span
3
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
MARNEAD RANGE
FILLER 192 1b Tritonal ALTITUDE 100 ft (min)
FUZINE Contact, delsy or proximity FLIBHT TINE
KILL RICH Blast & fragwentation ACCURACY
LITHAL ARER Py {SINGLE SNOT) RemaSks (1)
LAUNCH CHARACTERISTICS USING AIRCRAFT
A
SUSPENSTON 14" luge P-AC
f-111
OLLIYERY MODL Dive or low lavel A=TA
B=57
SELEASE MODE Jingle, stick or salvo ~A-gg
T-2
lhlﬂll'll'luu 600 KIAS, 100 ft min alt B=26
etarded or unrecarded release optional
STABILIZATION l FUZES . STATUS Inventory
M 15 Mod O retard) Nome: MOOMED
tail asey on nnnu:: . FNU-54/8

M 82 ar
Tall: PMU-S4/B

Production Availsble
AVAIL ABILITY

L:Licw| I T )
No | ] { {

- -
—3—1

OPERATING SEQUENCE

REMARKS
(1) Single-pass Pk sstimates for singls bomb/atick of 6

| .l
)}

A/¢ in revetment 02/.05 .02/, ——
Wood barracks .01/.0h .03/.10 ’
Olrder briage =/, 01 .01/.01
- POL tank .01/.03 .0R/.17
SECR
EB-9f Table 6 to

Annex B to
Appendix E
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TABLE 7
MUNITIONS DATA SHEET BOMBS
DESIGNATION CATEGORYgr pomm | PHYSICAL CHARACTERISTICS
wopEL 17 fiLsEpgrurTace LERGTH  B6.4 "

Anti-materiel (1) r
mmE 75001b oP Anti-personnel PIANETER 16.0 ©
SEAYICE USAT SPAN 22,4 "
NARDF . WEIGNT B20 1b .

WEAPON C?AHACT ERISTICS

WARNEAD |
FILLER 386 1v Tritonai

Furtag Contact, delay or proximity
LILL mEcw. [Blast & fragmentation
LETRAL ll!T

PERFORMANCE CHARACTERISTICS

RANGE

ALTIYUDE .
FLIGNT TiwE A
ACCURACY

#g (SIWGLE SWOT) .

LAUNCH CHARACTERISTICS

USING AIRCRAFT

r-1
P.105
SUSPENSION 14" luge FaiC
i P-111
DELIVERY #ODE Dive or level ;g_z;
RELEASE WOOE  Single, stick or salvo I‘!-'ﬁ b
LIlll’l‘I’lOlFS 600 KIAS (max}) A=Th
Impace lnl'u 735% to prevent richochet
STABILIZATION FUZES STATUS Inventory
Noae
WSEL Mx283 Mod O
M163 Mc244 Mod )
LT AN-M166
AN=N140A1 M-188
AN-M139A1 AN-M166
AN=M109  PMU-26/B i
}?_ ™U-35/8
AVAILARILITY i
ool bl AL 3.4 0 W S S S S
o i w0 ] ] ] 1 ]

OPERATING SEQUENCE

REMARKIS

(1} Effective against conarete up to & {t thick

—t. 4"

SECRET

E3-9¢

Table 7 to
Annex B to
Appendix =
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TABLE 9
| e —————————————————— .
MUNITIONS DATA SHEET BOMBS
DESIGNATION CATEGORY ..« DRAG PHYSICAL CHARACTERISTICS
gF BOMB Alr-to-sure
nooeL M 83 TARGETS tacel LERGTH 118.4"
Anti-materisl
nAmE 1000 1b QP LD Anti-personnel DIANETER 14,07
SERYICE USN . SPAR 19,67
MANUF, L3110 985 1b
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
] .
WARNEAD nANGE
FILLER 44§ 1n H-6 ALTITUDE
FUIIRG Contact, delay or proximity FLIENT TimE
KILL MECH. Blast & fragmentation ACCURACY
LETHAL AREA Py {SIRGLE SKDT) Aemarws (1)
LAUNCH CHARACTERISTICS UUSING AIRCRAFT
7-100
F=105
susPERsion 14" luge PAC
r-111
DELIVERY woDg Dive or lewel ;:;-?
RELEASE mong 3ingle, etiok or salwvo
LIRITATIONS  Mach 1.3, +6 to -2 g's
STABILIZATION 'I'"UIES STATUS Inventory (Nawvy)
[y [
AN-]39A%
"6 ANM) G0A)
il AN-M10341
mes 43 Mod O
m10 Mod )
AN-M166 PNU-26/B
:11;153 "N3-35/B Production Available, out of production
AVAIL ARILITY
piate] xﬁn (SIYE ] T 1 t i I
ity d 35/8 T RS SR MARGR S S
OPERATING SEQUENCE
REMARKS
(1) Single-pass Py estimates ‘s
1 Bowb L 13
Lt tank v 52
A/C in revetmant .02 .02 . N
Yood barrack .02 .03 .=
POL tank .01 .01 | _ l )‘-.
Se— - ¥ :
[ ]
SECRET
EB-91 Table 9 to
Annex B to
Appendix E
L. ' L L. - L L L '



TABLE 8-

MUNITIONS DATA SHEET BOMBS
DESIGNATION CATEGORY or powp| PHYSICAL CHARACTERISTICS
NODEL AN-MESAL rhddeig-rurtace LINETN  69.5°  91.1"

Lut 1000 1b OF Ant1-sateriel otAmcTER 18.87 18.8"
-sum:t SPAN .. .27
WANGF. T lniio;ullb &'{'23,“’

'WEAPON CHARACTERISTICS
"l“ll' '

|
FILLER 59% 1t Tritonal
rotine Impact, deiay or proximity

LILL RECK.Blast & cratering
LETNAL AREA

fANGE
ALTITUDI

ACCURACY

PERFORMANCE CHARACYERISTICS

FLIGNT TInt

o (SIEGLE SNOT)

LAUNCH CHARACTERISTICS

USING AIRCRAFT

A-1E
326
susrEasion 14% luge B-57
DELIVERY moDE Dive
RELIASE mopt  3ingle, stick or salvo
LIAITATIORS 550 Kta, 2 g's
STABILIZATION FUZES STATUS Inventory
M13A1 Box rin for intermal ¢ Noae
carrisge TR<R103A1 AN-I156
AN-M139A1 AN-N168
Mm29 Conical rin for exte AN=M140AL mgi
carriage M283 Mod O MM
Mod 3}  M1B8
™
) (199} AVRN ABWITY
AN=102A2 mnre BATY ] 1 T T 1 ]
1L} Ly 1-CI wo | } | ¥ 1 |
OPERATING SEQUENCE
REMARKS
| |
SECRET
EB-9h Table 8 to
Annex B to
Appendix E
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TABLE 10
MUNITIONS DATA SHEET BOMBS
DESIGNATION CATEGORY sar Boui PHYSICAL CHARACTERISTICS
Alr-to-surface
MODEL  AN-MSOA TARGETS J LEMGTH 70,38
Reinloroed concrete
nARE 1000 1b 3AP Light armored ship4{ DIAMETER 15.1 7
pt
SERVICE e SPAN 20.72"
NARDY ., wEIEMT 1033 1b
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
WARNEAD Semi=-Armor Plercing RARGE
FILLER 212,6 1b Picratol or 292.6 1b Amatol | ALTITUOE
Fuzlne AN-M162 delay FLIGNY TINE
TILL MECK. Blast & cratering ACCURACY
LETHAL AREA Py (SINGLE SNOT)
LAUNCH CHARACTERISTICS USING AIRCRAFY
B- 47
" B=52
SUSPERSTON 147 luge
OELIVIRY MODE level
RELLASE mODE . Single, stiok or salvo
LINITATIONS
STABILIZATION FUZES STATUS Inventory
MilAAl Box fin, internal
cArTiage only
AvAt ABRLITY
DATE T 1 i . ) )
N0} | 1 | 1 L
OPERATING SEQUENCE ’
REMARKS
L JE— |
r 0.
SECZET
EB-9) Table 10 to
Annex B to
Appendix E



TABLE 11 )
MUNITIONS DATA SHEET BOMBS
DESIGNATION ?_ATEGDRY LoW Dhad PHYSICAL CHARACTERISTICS
) GF BOMB Alr-to-sur-
WODEL Mk BY TARGETS face LERGTN 151.5"
NARE 2000 1b LD OF plamiTEn  18.07
seaviee | USN . PN 25.3"
RANUF ., WEIGNT 1970 1b
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
VARMEAD RANGE
FILLER 945 1b H-6 ALTITUDE
1141 14 Contact, delay or proximity FLIGHT TINE
KILL RECH. Bimet & cratering ACCURACY
LETHAL Anln Py (SINGLE SHOT)  Remarws (1)
LAUNCH CHARACTERISTICS USING AIRCRAFT
B-4T
B-52
suspeEnsion 307 lugs F-100
r-105
DELIVERY MODE Level :'ﬁ
RELEASE mODE  Single, mingls or salvoe r-111
LINITATIONS 600 kts, 4 g't
STABILIZATION FUZES STATUS Inventory (Navy)
Nome Rationed in 3EKA
AN=N13GA1
M6 AN=M1B0A1L
m AN=N103A1
:%gg Mc283 Mod ©
Mod ) Production starts Sspt 67 (300 units)
AN-M166 .26/ '
8 - reaching 1500/month by Deo Z'l'
Tal AvAn ASNITY
ww} Pm-26/3 T 1 1
\ HI06 PHD-35/8 [T) 3001 1500 I 1 1
OPERATING SEQUENCE i ki

REMARKS
{1) Single-pass ¥, sstimates, single bomd
Lt tank .14
A/e in revectment .02
Yo tame 3 ' - 1 P
l e
el - a
SECRET
EB-9k Table 11 to
Annex B to
Appendix E
: . ' v: r v ' - i | re -
N | — - L [ ) N ' :
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TABLE 12
MUNITIONS DATA SHEET BOMBS
DESIGNATION CATEGORY DEMOLI-] PHYSICAL CHARACTERISTICS
RODEL L13Y:] 'r.:zl?n'sm :\l;:;::; LERGTH 1313 "
X Anti-materiel
RANE 30001b Demolition DIANETER 24.13 °
SERVICL ~ USAP SPAR 33.6 "
RANUF, HEIERTY 3020 1v
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
WARNEAD lll'l!
FILLER 1888 1b Tritonal ALTITUDE
furingG Contact, delay or progimity FLIGNT TINE
KILL ®ECH., Blast, cratering ACCORALY
LETMAL AREA y {SImGLE SKHOT)
LAUNCH CHARACTERISTICS Usrl-"lgs AIRCRAFT
. P=RC
SUSPENSION 30" lugs ;:}gg
OLLIVERY wmopE [Level A=TA
RELEASE WODE Single, stick or walvo
LINITATIONS 500 KIAS, +6 to -2.5 g's

STABILIZATION STATUS Inventory Rationed in SEA
K16
no16h
N-188
K-
M-910
MD.26/8 PFroduotion Out of production, BLU-31/M
™MU-35/2 is a poesibdle replacement
AVAR ABWLITY

PA-26/2

1 L | 1
PU-35/3 %«) IS S A A |

OPERATING SEQUENCE

REMARKS

{1) Designed so that mbout &% of the total bamb weight 14 sxplosive chargs to provide s greateri
blast affect than a GF bomb of comparable weight.

S———

TN

[0}
el
n
H

EB-91 Table 12 to
Annex B to
Appendix E



TABLE 13 “-
MUNITIONS DATA SHEET BOMBS
DESIGNATION CATEGORY PFIRE PHYSICAL CHARACTERISTICS
nODEL BLU-10/B TARGETS LENETN 88, 4"
NARE 22&322.‘.:1. DIANETER
SERYICE SPAN
RANUF . WEIGNT 250 1h
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
WARNEAD Incendijel RARGE
FILLER 35 Gal Napalm ALTITUDE
Fulinge Inpact, nose and tail FLIGNT TINE
KILL WECH.| lncendiary effectsa ACCURACY.
LETHAL lllu‘l Py (SIMGLE SNOT)
LAUNCH CHARACTERISTICS USINGzBAIRCRAF T
Ta
SUSPEINSIOR 14" lugs ;:;g
PELIVERY llﬂﬂl Shallow dive, low level tﬂn
RELEASE nu:u Single. peired, or saivo EEE‘:
LINMETATIOND 600 KIAS, +5 to -2's A=-Th
|
STABILIZATION FUZES STATUS
Unfinned slumirmam tank develd PWU-T/8 (noss & tail)
cped prinarily for sireraft Mz Igniter (wp)

prohibiting use of the
heaviar n}w-x/a snd BLU-2V/B

AVAN ABHLITY
BuIvise I 1 i T I
LT | H I ! ] i

OPERATING SEQUENCE

REMARKS
I - J]
!
SECRET i
EB-9m Table 13 to
Annex B to .
¥ Appendix = )
i
H
i L . — L o ;_ :__ :_. :“ i . ‘ l .'T re -
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TABLE 33 .

MISSION AND DESCRIPTION

used 1n landing.

Long ranre day or night sll weathar
tional weapnns, and at either high or lov sltitudes, In additien to its primary bomb-icad
the sireraft has the capsbillity t¢ carry two air-launched AGM.28 (HOUND DOG) puided
missiles, and/or four ADM-20 (QUALL)
ca-ptlot, {2) bombardier-navigators,
surization, hesting and ventilation ars provided for crev, Flight contrel 1s sccooplished
by use of spoilers and ailerons on the wingi eievators on an sl]-movabie horizontal tail
and a rudder on a fixed vertical tall surfaca. The spoilers also function a3 alr brakes

B.52
strategic bomber for dellivery of nuclear or conven-

decoys, TIThe noraal crew of six consists of pllot,
ECM operator and tail gunner. Automatic ecabin pres-

OPERATING DATA

AVAILABILITY/DEVELOPMENT

Spieg:

Craise L SK

Mex Design L9SK
Altiiyde: 52,000

R 1 conventional
High-Unref 20 NM,

15% B-52D Acft Avail
B5 Committed to SIOF Mission
70 Committed to conventional Hission

Ref 6567NM GUAM - 70
U-Tapac {(When authorized} - 1%
WEIGHTS FUEL AND OIL DIMENSIONS
- Loading LB 1,550 gal, JP-W

Egipty 164 ,4BE
Design 453,000
Max T.0. W50,00C
Max Land 270,000

ELECTRONICS ORDNANCE

UHF .. euvenrmesnsasss ARCSIM
IFF iieeoenncennness APK=25
Radar BewcOn ........ APN=69
ECH ReevF (1)........ AFR-1k
BOMDANE SY¥S.cssseesss ASB=15
Nav Heev'r..... veness ARNall
Glide Path.,...c.e...s ARN-18
Marker Beacon........ ARN-12

E&Tly WAPRLNg........ APS-S4
Chafl..seeeevessnesas ALE=27
TACAN. ... ARN-21
Srch Radr.....cev0ee . APS=104

Doppier Rado......... APN-108
ECH Trans {(2}. .... ALR-18

ECM Trans (b). ALT-13
PCM Trans (1l).... . .ALT =16
ECM Trans (3).... =15

(V) Conventional

Nr.
108 MX 82 sSo0# GP Bombs
66 M=117 750# GP Bombs
1kl ADU.253 Canisters (BLU-3B)
14l ADU-272 Canisters (BLU-26R)

(8) .
'E'x" ﬁfn.ze
2 MK a1
L MK -3
2 HK-53

* Conecurrent w/thess internsi puciear loads
two AGM-28 pilasiles may be carried sxternaily.

SECE

Table 38 to
EA-191 Annex A to
Appendix E
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TABLE 37= ;
i MISSION AND DESCRIPTION !
KC-115A
The principle mission of the KC-135a i3 the long range ssrial refueling of turbine poverej
aircrart. The aircraft is designed for slternate use as & high perforsmance transport. The |
crev consists of pillet, co-pilot, navigator, and boom opsrator. l
The aircraft 13 provided with double slotted flaps and partial leading edge [laps. Spoil- !
&rs are used in conjunetion vith ailsrons for lateral control. The spollers are aisc used !
i3 speed Drakes to provide for high descent rates and decreased landing distancea. Fower I
boosted rudder capabillity on these aireraft vill increase the control during low spesd flight 1
and ground operations, L !
| A1l body fuel is carried in the lower lobe and on the upper deek aft of the pressurized
ares, providing a large uncustruﬂ".-d cargc volume on the upper deck. .
| OPERATING DATA AVAILABILITY/DEVELOPMENT
Current fighter - tanker ration is B8:1 Off PACCS. Ralay - 2 Takhli - 10
load ~ 5,900 to 12,500 gai.. Re-fuel sltitudey] ARC Lignt - L% U-Tapso - 25
23-26,000° . PACAF .yighrer
Re=fualing - 35 .
H
| WEIGHTS FUEL AND OfL DIMENSIONS }
ILoading Lb : - Wing Span 139.8° !
'Eapty 97,030 {A) Liaited by Max: T.0. Svespback (LE) 37°33'
:Desizn 300,800 Gross weight to (2%% Chord} 350 :
Combat 122,020 30,013 galions Langth 136.2" .
Max, T.0, 300,800 Height 7.1 |
Max. 222,000 Spec, MIL.F-S624A % read 22.1"
|Lm!¢ Grade JP e
: i
I
ELECTRONICS ORDNANCE |
Marker Beagon (1) AN/ARN .12 ;
Marker Beacon {2) AN/ARN-32 !
Navig. Fadar (3) AN/APN-82 - I
UHF Navig, (Tacan} (&) AN/ARK=21
Navig. Radar (&) AN/ APN-99 |
H,F. Liatson (5} AN/ARC-65 i
H.F. Lisison (6 ’ AN/ARC =58 .
Rendiezvous Beacon (7). AN/APN=13% I
Interpnons AN/AIC-10
UVHF Command AN/ARC =3l . ;
!
i
|
1
SECHET Table 37 to !
EA-LOK Annex A to |
Appendix E |
|
H
i
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TABLE 3¢ :

MISSION AND DESCRIPTION

I o=
The F-LI) i3 a two place, twin engine, jet capable of all-veather sir-to-air intercept
with four Sparrow and four AIM-4D Falcon missiies, Intercept radar has a 2°"HM range
Yith target lock-on of SONM. l.proved gun sight offers isad computinc cespatilities and
radar-rancing for improved sir-ground accuracy. Externally sounted gun ped only. Visyal
Altack w.conventional and nuclear externaily hung weapons. HNavigation sids: TATAN, UHF/DF,
inertial Navigation System, llaited radar rround mapping. Air Refuelable. Automatic
filzht econtre! system w/control stick steerine. HManned by twe pilots.

OPERATING DATA

AVAILABILITY/DEVELOPMENT

Ferry Ranee: 1713MM
Hefuel: unlimited
TEht Cetd: 5Y,650°
Cobt Wt: Lz Bl
Cmbt Config: 2-370's

FY-67 production 518

FY-68 production 207

SE} attrition:

EST FY-68-3
FY-69-151

Hate of clmb: 16,500 FPM

Korat 2/68 36A/C
Udern 2/68 18AsC

WEIGHTS FUEL AND OIL DIMENSIONS
Max Gross: 58000# JP b
Iot Fuel only: A ,110# Totai 3,229 gal
Hax Land wt: w6, 000# Internal 1,859 gal
T.0. o]l Max wt: LSQO!
Start: Air unit cartridge
* Lesign limits-can be ex-
ceeded for special miszsions
ELECTRONICS ORDNANCE
AHAW-.. ., . ..... sessenee-APS 107 CBU-2L
Nain Time - ..., cameaesaT2 F-lD's SUU.25 Flare Pod

Sky ipot

L-liand receiver

(All MUUs to pe incorporated)
URC-33L (TOA

Wild Wessel:

Wall Eye Missile
{See external stores loading charv}

36 A/C for SEA - MOU

QHG - 6N=]
wRC«160-8
SEC Table 39 to
EA-20a Annex A to
Appendix E
I L — L. [ L ' '
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a/
CHARACTERISTICS FOR US AIR FORCE AIRCRAFT

T0' BE DEPLOYED TO SOUTHEAST ASIA
DURING FY 1968

F-4D

a/ See Table 39

EA-20 Annex A to
Appendix E
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TABLE 4 3

MISSION AND DESCRIPTION

4=7D

Th: "ZAF A-7D !s a sinelm-place, single enzine, light attack fightrr airrlane pragu-ed
t¥ Ling-Temzn-Vought. Powvered by the Alllson TF-41 nonafterburning turtofan «nrine wh!i~*
travides & nigh subsonic itevel flight cepabllity, and on =xtended radius of a~ti=r

1*ng Jniter -tim= over the target ares. Armasment includes Mél gatting typs 2mm zann

~apables of £ rounds/minute. Ei{ght external stores station provide the capablilty <o

rarry a wide variety of conventional ordnance in loads up to 15,000 pounds. Ajreraf* wv:il)

drlivrr air-to-surface non-muclesar weapons in visual wveather.

OPERATING DATA

AVAILABILITY/DEVELOPMENT

Nne Pllot

Forry RONEe.....cvcassecnassenracssl, J70mm
Lpred (vfpaylnwd}..................525 kts
fombat CelllRg....ccciuusnnsansnssesi0,000e
T.0. Roll...... N 380'
Alr Refueling Provisions

Now in Preduction

First AF Delivery - July 68 (test with TF-hl

engine)
Deliveries - FY 09.A0 -
FY 70-71 - 2)E/¥r
First opnl. ving - .June 1969

DEPLOYMENT
SEA - Possible FY 70

WEIGHTS FUEL AND OIL DIMENSIONS
T.0. Gross.....eess38,342 1hs | JPk
(R.200 1bs payload) 1500 gal (internal)

COmbAT MAN, . 4eeae. +5,000 2bs

ELECTRONICS ORDNANCE
HEdAT BeACOM.. ecsoscacsscacsssschAPN=154 GFP Bomba
Doppler RAdal.isscssccvrsssseseescAPN=15] Firebombs
Radar Altimeter.....cccvnnansarasdPNallt] Mines
Nav ComputeT....ceeee- o« ASNab] Rockets '

Radar Homing & Warnine

Jtrike CaDera....... 18
Bullpup Command TMxT! .. AHW=77
Secure VoiC®ieessaeaas .. KY-28
IFF/SIFiacanaes temamresenzran weaohPX-Ble

FCM CORETOl.uescarnracsnmnnacens U=lt87

C/B Ditpensers
Eye Eeries weapons
Bullpup

Sidevinder
Haverick

Shrike

M6l Al Cannon
External Tanks

SECRET

EA- 21a

Table 40 to
Annex A to
Appendix E



a/
CHARACTERISTICS FOR US AIR FORCE AIRCRAFT

TO BE DEPLOYED TO SOUTHEAST ASIA
AFTER FY 1968

e ——

. A4
| 4

a/ See Tables 40 through 42
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TABLE i1

MISSION AND

DESCRIPTION

Fobi

The F-4E is a twn-plete. twin englne, jet flghter. Capabitltirs: ull-weather,

1ir=-to-aLr intercept and missile ~ombat with &
tarnal 2UMM cannon snd lead computing sight.

~apablllity. Hadar has 20ONHM range and “/NM tarpet lock-on capabllity, Visual emrloyment
uf conventional and nuclesr sxterna) mounted weapons nlus interngl 2MM ecunnon.  Larger
cngine and more fuel lmproves entire performance envelope. Navigational aids are: TACAN,
YHF/LF. improved navipation computer and limited ragar ground mapping.

Alr refuelable: also has automatie flight coancro) systeg with control stick steering.

Mrnned by two pilots.

Sparrows and &4 Falcon missiles, alsc in.
imyroved radar for low lavei Inckeon

OPERATING DATA

AVAILABILITY/DEVELOPMENT

FOPTY RONg®....ciieiiiaicarnncnnenaa1950
Hefuel,eiuiavernessrncssssacnsusns..Unlimited
Cmbt Cefling......... .. 57,000
Cmbt Weight.... LW 41,109 1bd
Cebt Configeseens. veretrseass SPATTOW

Productioniee.srvaciscseanasAug 67-Jul 7]
FY 69. . 00avnnns [P

FY 70.0000necran. sressssrenalTl

Hax Climt Mach.........00cnu. tecenielel
WEIGHTS FUEL AND OIL DIMENSIONS

Max Gross........58,000 1b5ﬁ;, Jp-b

lnt Fuel Only....46,000 lbs? Totalasresrar..132% pgal

Max Land Wt,.....40,000 1bs Cilecesvivansn. MIL=L=7808

T.0. Roll(Max Wt)u3jouo ft 011 Cape.vasesaal0.)
Start....... «o.Alr Unit

4/ Design 1limits can be ~x- Cartridge

ceeded for special olssions
ELECTRONICS ORDNANCE

Flre Control Sys CordS..cvvcnnrnaees . APQal20
Optlcal Sight.......cveee... treeeaa + ASG=22

Dther Gear & Mods same as F-LD

Same as F-LD except:

Internal 20MM Cannon

EA-21b

Table 41 to
Annex A to
Appendix E



TABLE &2
MISSION AND DESCRIPTION

F-11l14A
Tre Fo.llA|1+ a tactieal flrhter wilh characieristies wileh will provide ali-weather
perat ions fof cinge suppart, interdisoinn And penctratisn mysninns, naed tn ceenndnry
2.1 var the Aefanye of tazrical environment. ges fuli spectrim nf puelesr At nTn-

paeiasr tArtlen! KEmAments And air-to-alr GAR typs infmared missiler wnlzh =an o carries
st IR~ nient exterpal store stations. Lonx ferry range allows non-zrop depizyment. 7o

Pilars. -
!
OPERATING DATA AVAILABILITY/DEVELOPMENT ]
Max Snemteesdeeenraravealed Sehes 2.5 @ alt in Production .
Ferey Ranee.... tesnea}l260 (1nt Fuel) Delivery to Cperstional lntis ADProx i
Foambat CallinNEeessenasss 574680 1/month
| e F1yFRt. Refueling pet (7 Puildine to APPTox 12/menth by End .
CY ¢B ! '
DEFLOYMENT
First TFW at Cannon AFP. N.M.....Early FY &%
'

WEIGHTS FUEL AND OIL DIMENSIONS

Dr~ton Ht::llon...do.‘o‘ﬁ 1bs Jp-b
Pty We...d.....3,509 1bs of b.B41 gal {internal)

| ELECTRONICS ORDNANCE

|

HHAW AFG=1'9 ’ Weanons Bay Gun
Th Warning & Uecoy FlaTes AIMabD Minzile ,

ALH=T% : 1AU - 3/A RET jauncher

(R J CBU-2L/B (P4} '
KSH & Trf Conkral MK-H '
JIF,HF Walleye ME 1 Mnd O(4:!
MK (1] NVC Ear wpns R :

firnd ro air Dawa Link

SECE -\ Table 42 tc
EA- 2lC Annex A to
Appendix E




TABLE 1L

'

s

MUNITIONS DATA SHEET BOMBS

DESIGNATION CATEGORY PIRE PHYSICAL CHARACTERISTICS
BOMB Air-to-surfac

nOBEL BLU-23/B TAREETS Area targety LERGTH 19 "
Personnel, light

BARE structures, vehiciqeQiANCTER 15.75°
aplacesents, atc,

SERvicE - USA? SPAR

MABUF. NEIENT

WEAPON CHARACTERISTICS

WARMEAD Inceandigel

FILLER 75 gal Napalm
Fuzims Incendiary effeots
KILL MECH.

LETRAL AREA

PERFORMANCE CHARACTERISTICS
RANEE

ALTITUOE

FLIANT TINE

AccuRacy

Py {SINGLE SKOT)

LAUNCH CHARACTERISTICS

USING AIRCRAFT

SUSPERSICR 147 luge B-26
PELIVERY WODE Shallow dive or low level F-100
AtLEASE mopt Jdingls, paired or malve F-AC
tllltlf.lcls 600 KIAS, +5 to .2 g's

STABILIZATION FUZES
mma. bolted aluminum PHU-T/B {(nose & tail)

STATUS Produgtion

Avay ABniTY

DATE | )| 1 I i -

WO | }

-
-

OPERATING SEQUENCE

REMARKS

Developed primarily for 3AW aireruft prohibited from using the heavier BLU-1/B/BLU-2T/B because
of pylon load limitations. DBolted Aluminum tank loaded in the field,

| ue .
= >|

EB-9n Table 1k to
Annex B to
Appendix E



TABLE 15

'1'

BOMBS

MUNITIONS DATA SHEET
DESIGNATION
WOQEL BLU-32/B
aang
SIAVICE JIAF
MARUF.

CATEGORY FPmE
BOMB Aireto-surfact
TARGEYS ares tar-
gets Perwonnel,
light structures,
vehicles, emplace-
mants, etc.

PHYSICAL CHARACTERISTICS

LERETH 119"
DIARETENR 15.75"
SPAR

WEIGNT 595 1b

PERFORMANCE CHARACTERISTICS

WEAPON CHARACTERISTICS

VARNEAD | Incendijel RANSL
FILLER 67 gat Napalm B ALTITUDE
FuzInG Impact, noss & tail FLIGNT TIRE
TILL RECN. Incendiary erffects ACCURACY

LETHAL AREA oy {SIAGLE 3$WOT)
I

LAUNCH CHARACTERISTICS USING AIRCRAFT ;

| A-1Z

' T-28

SUSPENSICN 14" luge B-26

. B-57

CLLIVERY MOOE Shallow dive or low-leval F-100

P-10%
RELEASE Fnﬂt Single, paired or salvo P8 l
s F-111 |
uun.\n‘nls 600 XIAS, +5 to -2 g's }
| !
STABILIZATION FUZES STATUS Production i
Unfinned mu.T/B i

AvAN AMILITY
| I 1 1 ) )
no | 1 {

|
OPERATING SEQUENCE J
|

g4

HEMARKS |
A weldwd version of the BLU-23/B, delivered prefilled with NAPALM-B.
!
} — — ';
- I
|
J
t
SECKET
EB-90 Table 15 to ;
Annex B to ;
Appendix E
e ' : : ; T
L. i [ [ . L L i . - - L ‘o L — I
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TABLE 15

MUNITIONS DATA SHEET BOMBS
DESIGNATION EAZESERY. J1xE | PHYSICAL CHARACTERISTICS
WODEL X TT, T8, T9 TARGETS LENETH (T (478,79}

Anti-paterisl/
NANE Fire Bomba personnal DLIAMETER
SERvice VSN - SPAN
NANDF WELGNT 500 1v TS0 I

WEAPON CHARACTERISTICS
WARNEAD INCENDIJEL )
FILLER  NAPALM

FULIRE Impact, nose and tail
KILL WELN.
LETMAL AREA

Incendiary sffecta

PERFORMANCE CHARACTERISTICS

RARGE
ALTITURE

FLISRT TIRE

ACCURACY

Py (SINGLE SHOT)

LAUNCH CHARACTERISTICS

SUSPENSION

OELIYERT MODE Bhallow dive or lowelevel
RELIASE MODE  Single, paired, or salve
LINITATIONS 600 KIS

USING AIRCRAFT

STABILIZATION FUZES

STATUS

lnveatory
AvAR ADWITY
DATE T ¥ ) 1 1 Il
%o | 1 ] S
OPERATING SEQUENCE
REMARKS
JECRET
EB-9p Table 16 to
Annex B to
Appendix
' ] v - . - -1
“ . L L L '~ e ..
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TABLE 17
MUNITIONS |DATA SHEET BOMBS
RY FINE PHYSICAL CHARACTERISTICS
DESIGNATION &ﬂ%ﬁ?fﬂnwur {Unfin) {?irned)
WODEL BLU-1/B TARGETS LENGT 130 1o 130 in
Ares targeis
NARE 750 1b [NAPALM Persocnel, light DIARETER 14.5% in 18.5 in
structurss
SCAVICE USAF vehicles, smplace-| SPAR - 13.7 &n
| aenta, sic .
nANUF . [ WETGNT 69% 1b 700 1b
|
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
|
MARNEAD INCENDIJEL RANSE
FILLER 100 gal papals ALTITUDE
FULING lupact, nose & tail FLIGHT TIRE
LILL RECM. Inleonﬂ:m affects ACCURACY
LETNAL AREA £ {SI8SLE SHOT)
|
LAUNCH CHARACTERISTICS USING AIRCRAFT
| i
suspEnsion 147 tugs P
DELIYIRY MODE Bhallow dive, of low level :-I:
ltun;: MODE! Single, peirsd or salve 'l.':g
LINITATIONS | 600 XIAS, S5 ¢'s, exteroal B-AT
. carriage only .
STABILIZATION FUZES (Noss & Tuil) STATUS  Iloveatery:
Unfinbed ™D-T/B
A stabilizing fin is cur- w2351 igaiter (WP}
rently under deveiopmant
to provide; s BOT® repro=
ducsable trajeclory.
AVaL ABKITY
BATE | 1 1 1 1 )
t w0 | 1 1 { 1 }
OPERATING SEQUENCE
REMARKS
Boltsd altmipum tank losded 1o the fisld. 110 gal. taok.
L _—
lCLJ'_Jj
SECRET
EB-9q Table 17 to
Annex B to
-~
Appendix =
L -n ' * r- * + .
b . - L L 'n ' . . . - .
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TABLE 18

MUNITIONS DATA SHEET BOMBS
DESIGNATION ORY FIRE PHYSICAL CHARACTERISTICS
=to=Surface {Unfioned) {Finned}
nODEL BLU=2T/B &/ LLNGTH 130 in 138 1n
wang 750 1b Nepalm Bosb ::::m.m!:‘:;‘hg DIARTTES 18.5 1o 13.5 1o
structures, vehi-
seavicp  USAF cles, smplacements SPAR 19.7 &
NARUF WELIGNY 800 1b
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
VARNEAD 1KCENDIJEL ®ARGE
FILLER 100 gal NAPALM-B ALTITURE
FULING Llupact, nose and tail FLIGNT TIME
LILL AELN. locendiary effects ACCURACY
LETRAL AREA g (SINGLE 3NOT)
LAUNCH CHARACTERISTICS USING AIRCRAFT
SUSPENSION 14" lugs
BELIYERY? MODE Shallow dive or low level
AELEASE WODE Single, paired or salve
LINITATIONS 600 KIAS, ¥ § g*s, exterpal
carrisge conly
STABILIZATION FUZES (Noss and tail) STATUS
Finned and unfinned
- varsions na-7/3
K231 igaitsr (cup)
AVl ABRITY
[DATE | L 1 )| M
w0 | | | 1 |
OPERATING SEQUENCE
HgMARKS
a/ Welded version of BLD-1/B, delivered prefilled with NAPALN-B
L I
k_li__Dl
SECRET
EB-9r Table 18 to
Annex B to
Appendix E
— - L [ L 7
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TABLE 19 ’
MUNITIONS DATA SHEET DISPENSED MUNITIONS
DESIGNATION ecpy. CATEGORY PHMYSICAL CHARACTERISTICS
CEU-1/, 1478 8/ Alr=-to-Surface
®ODEL TARBETS sree LERETN 118.4 in
coverage, antl-
want perssenel DIANETER 25.6 1o
SERVICE USAP - AN
RARUF wEIENTY
WEAPON cuninnc'rzmsrlcs COPRAN ITEN PERFORMANCE CHARACTERISTICS
WARNEAD 509 BLO-AA/B Bomblets RARSE
FILLER @Y ALTITEDE %0 £t (.1])
FUI1NE lmpast FLIGNT Timt
TILL WECm, Prllu.nnuu ACCURACY
LETNAL AREA Pp (S1RELE SWOT)
LAUNCH CHARACTERISTICS USING AIRCRAFY
r-100 iz;
SUSPENSION ::}f? 2
A=-TA
OELIYERT #ODL Low level, highspeed =57
RELEASE MOOE | Two dispeneers/eozti b/
LISITATIONS 150 Kts {min), 600 Kta (max)
%0¢ min alt, station restrictions
oo all aircraft.

DISPENSER DATA FUZES STATUS loveatory
-

The cm-ua' uses the

WO-T/4 aispanser and the
CBU=1A/4 uses the SUD-TA/A
dispenaer.

AVAN ABLLITY

L34 M1 1 1 T 1 -
wo | 1 1 | 1

OPERATING SEQUENCE

REMARKS
3/ The CEU=1/A developmsntal modsl was procurred in 1imited quastities.
b/ Releass|varistle from cos to thres tubsa prefiring Wtton dspression.

dP
M SUU-TA/A

19,8~

dr,w
L BLU-4A/D
1 @ :
STOWED TID TAB DEFLOYED
SECBET
EB-9s - Table 19 to
Annex B to
Appendix E
; ' ' . 1: fe e .- T
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MUNITIONS DATA SHEET

TZBLE 20

DISPENSED MUNITIONS

DESIGNATION 2/a, 2a/a, 2B/ ﬁﬁl_‘i&gnvhn::m.‘ PHYSICAL CHARACTERISTICS
nootL cpp-2 [4 ] Lemete 11842 1n

naRy ires OLARITEIR 15.6 in

SERVICE gpar SPAN

RARUF . NLIGNT 833 1

WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
WARNEAD &09 BLU-3/B Bomblets RARSE .

FILLER  170gm (RAX or Cyeiotol)/Domblet ALTITIRE

FULINE  lapast FLIGNT YINE

LILL WECN. Progmentation ACCURALTY

LETHAL ARGA

Py (SIEELE SwOT}

LAUNCH CHARACTERISTICS

SUSPENSION 14" luge
CELIVERY ®ODE Low leval, high apeed
fELEASE ROCE Two dispemsers/pass

LINITATIONS 350 Kts (min} 600 kts (maz)

USING AIRCRAFT
F=100
F=10%
F=iC

B-&Y
A-TA

DISPENSER DATA &/ FUZES

3UB-7/a (CBD=-2/A)
SUU-TA/A| CBU=2474)
SUU-7B/A(CBU-2B/A)

AVARL ABRITY
patE 1 | l 1 1 ]
No | 1 1 X 1 L

OPERATING SEQUENCE

REMARKS

&/ Toe SUD=7A losds only 17 tubws to X
permit 2, &, or 6 tube relesses.per

oop weight bBelew TS50 1b, the BUU-TH/4 i» modified to
firing {pre-eeiectsd an grousd).

s

e
nwe nwa

N

o -

Pas Opm --'7__'

SECBET

EB-9t Table 20 to
Annex B to
Appendix E



Ti{BLE 21

|1I

e —————————————————————————
MUNITIONS DATA SHEET DISPENSED MUNITIONS
DESIGNATION Mm\hﬁi- PHYSICAL CHARACTERISTICS
WODEL CBU-3/A, /A TARSLTS LEmetn 118.82
| Arsa types
nANE Antietank DIANETER 15.6
SIRAVICT UarF sPan
RARNF, WEIBNT 652 1b
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
VARNEAD 371 BLO-7/B 352 BLU-TA/B RANSE
FILLER u,|aum charge ALTITUOE
FUZIRE Parachute arsed, impect fuied FLIGNT TIME
KILL RECH. ﬁm & frageeats ACCURACY
LETHAL nn| pp (STRELE SNOT}
LAUNCH CHARACTERISTICS USING AIRCRAFT
F-100 .
7108
SUSPINSION )4® lugs, SUD-10/A ;-ﬁ
BELTIYERY uou:t High speed, low level (50-150') A=Th
RELEASE MODT 19 tobe saive
LINITATIONS | 350 kts {min}, 600 Kts {max)
or Mach 1.1
DISPENSER; DATA FUZES STATUS loveatsry
8T0-10/4
AVERL ABWITY
1711 481 I 1 T ] T
i wo__| ] 1 I [ !
OPERATING SEQUENCE
REMARKS |
g =T —
Tl ==
(1T J
o —t —
e
| -
et
ME-T/B NN
sEgﬁﬁx
EB-9u Table 21 to
Annex B to
Appendix E
¥ ' . ' f . i . -9
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TLBLE 22

[TMUNITIONS DATA SHEET DISPENSED MUNITIONS
DESIGNATION  cpp.7/a &.}%ﬁ" 7Bi5 | PHYSICAL CHARACTERISTICS
NODEL ey uriace LENETH 101.28 1o
RARE :::;-:::::::'1 DIAMETER 14,75 10 (wide}
SEAYICE sy SPAR 13.78 1o {high)
NARUF, WEIGNTY T9% ib
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
VARNEAD 1200 BLU-18/B RARSL
FILLER ALTITUDL
FOLIRE  lmpact (BLU-18/B) FLIGNT TIRE
KILL MEEN. ACCURACY
LETNAL AREA pp (SIRELE SMOT)

LAUNCH CHARACTERISTICS USING AIRCRAFT
SUSPEMSIOR 18" lugs, All Statien imcl. NE® EEE:.%

DELIVERY WODE Low levei, high spesd ::%i.l
RELEASE MODE  Ripple fire g/
LINLTATIONS 600 Kts, & ¢'»

DISPENSER DATA FUZES STATUS  Prowursseat

SUU=-13/A Dispeaser has &0
downward ejecticn tubes

- sach with & paciage of b
BLU-18/B bomblets, each
with ipdividuel eapulsion
cartriage.

AvAl. ABMITY
ATk 1 Y I )|
N0 | { ] |

=T
ua

OPERATING SEQUENCE

REMARKS

a/ Tubes fire ss long button Peld down. HRate can be prasst oa ground {0.1, 0.2, 0.3, G.%, oF
0.% swc). WHormally 2 dispenasrs rired simuliapDecusly .

—S e T
& S |m
|

l 1.7 ‘

SECRET
EB-9v Table 22 to

Annex B to
Appendix E
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Py’
MUNITIONS DATA SHEET

TABLE 23

-

DISPENSED MUNITIONS

DESIGNATION CBU-14/A, 1AA/A
®ODIL
NART
sIevice usar
WANDF .
|

Area covarage
Anti-sateriel
Anti-parsonosi

PHYSICAL CHARACTERISTICS

LERETH 82 4m

pIARETER 11.28 ip {wide}
sPan 9.3 in (higb}
vieny 230 1%

WEAPON CHARACTERISTICS
WARNEAD |118 BLU-3/D Bomblsta
FILLER
FUTING | Impeet
CILL WECH.
LETHAL -l:lu

Frageentation

170gm RDX or Crclatpl per bomblet

nanst

PERFORMANCE CHARACTERISTICS

arirost
FLISNT TIRE
Accunacy
Py (S1MELE $%OT)

LAUNCH CHARACTERISTICS

SUSPENSIOA 14* lugs

OELIVERY ROOL Low leval
WELEASE |Inl! fingle or ripple

LINITATIONS 300 Kte (maz), & s

USING AIRCRAFT

DISPENSER DATA

BUU-147A (CE0-18 (A) and
SUU-1aA7A (CBU-18A/4)
are 6 tube ejectors.

FUZES

STATUS procuremsst

AV ABILITY
T
OPERATING SEQUENCE
soablets sjectad by explosive cartridge in nose of ejecter.
REMARKS
= —-:1'. -
e—an——iV"
ot
e MY E
Fins Opu _+
SEC
EB-9w Table 23 to
Annex B to
Appendix &




TABLE 2k

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION

RODEL CBU-24.R,24/PB, 35/R
NARE Cluster Womb
SERVILE USAF

RANUE, Asrojet Honeywell

CATEGORY

AlT-to-Gurface

TARBLYS Area targetstENETH 3.0
Anti-personnel/

materiel OTARLTEN 15.0"

SPAN 30.0

WLESKY A30v

PHYSICAL CHARACTERISTICS

WEAPON CHARACTERISTICS

VARNEAD 665-670 RLI-26/B Romhlet
roLLER 139 4 HE
FUIING Timed or proximity ajirburst

1

KI1LL WECK, Fragmentation
LITHAL AREA

PERFORMANCE CHARACTERISTICS
RANSE

ALTITURE

fFLIENT TUNE

ACCURACY

Px (SINGLE SHOT) Rewarks o/

LAUNCH CHARACTERISTICS

USING AIRCRAFT

2IM1.31/8 (CBU-23/B)
Tm-30/R (CBU-2618)
CAMY-39/R (CRU-251B)

Pizpansers ars verious
modiftcations of the MKS

NK119 (CBP-23/B)
M907 (CBU-24/B)
Fi-56 /B (CAN-3%/B)

M219 (BLU-26/B) spin-srmed,
impact fuze

F-100 (4}

SUSPERIION 1L lugs ;:‘1’25 E;;

DELLYERY WODE Dive, glide, level or tozs ;:ﬁ%‘

AELEASE WOOE Sinele, stick or salve ::'{'g

LIRITATIORS £50 Ktz or Maeh 1.2, bort's

DISPENSER_DATA FUZES STATUS  Inventory

Presently ratiomed. Production
scheduled to rescn 8000/month by
Fab 1948,

fluster bomo splits longitudinally by the time fiu-.nnwm: bombiets to {ree fall over o
dispersed srea. CBY-3%/B has s rader

altimeter fuzing capsbillty

upa SADEYF Dispenser /
AVAIL ABILITY
Y A BTN A VAN A0 R I LAl
. [T) ATLo |F0A0 |1s LA aI3aes (14800 Wvaso |
OPERATING SEQUENCE '

REMARKS

Truek convoy Hm%:?&h )
pPersonne) prone (164x328)
Personnel prone {9GEuxgBl)
Personml Standing {1lé4x328)
Parsonnel Standing (98ex98he)

3§/ Singie Shot Py (Fstimated)

~
SECR
EB-9x Table 24 to
Annex B to
Appendix E
- - . L. ;_ : ‘ ’ l i



TARLE 25 -

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

SERVICL usar
RARUF.

Y HARACTERISTICS
DESIGN&TIPN D%ATEGOR tons PHYSICAL C ERIS
noDEL CBU-2%/A TARGETS LERETN B81.31 4o
Aati-personnel
NARE Area targeta DLARLTER 9.38 1o width

SPAR  11.20 in height
METENT 50 1b !-’ty)

WEAPON CHARACTERISTICS

YARWEAD 132 BLU-28/B Jungle Bomblets
FILLER
fULING Centrifugal delay
LILL mEcw. Fragmestation

|
LETHAL AREA

PERFORMANCE CHARACTERISTICS
RANSE

ALTITUDL

FLIGKT TINE

ACCURACY

Pp (SINSLE SWOT)

LAUNCH CHARACTERISTICS

SUSPENSION 18" lugs
DELIVERY Tﬂﬂ Low level, high-epesd
SELEASE WODE 8isgle or ripple

| 100 £t, & '

LINITATIONS Maleass optios must b mada bafere
takesoff 160-800 LIAS, above

USING AIRCRAFT

DISPENSER DATA FUZES
m&un 18 s triangular
cluater of sik 73" alumi=
pum tubes. Bach tube holds
22 BLU-ZA/D bomblets. Ejes
ction accomplished by
slectrical ignitiom of car=
trage which builds wp gas
pressurs W Sove sxpelling
piston.

STATUS  pevelopmeat

AVARABILITY
ATE T 1
o] | ! I 1 !

=
-

OPEHATING SEQUENCE

singls tuln pattarn 30° wids 10O lesg S8lvO patters %0* wide 173 loog.

REMARKS
L M_J
d===ERE— @FTE
=34/ PIEVEXEER
e
-
L
R - B
SECRET
EB-9y Table 25 to
Annex B to
Appendix E
| Il L - - L L ;- - :.._ l_.:- :. ‘ L. i - L. .1 :'j
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MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION

MODEL 1S Mod N e
AARE “ANFYFE

SERVICE ' -

NARVE,

]CATEGDRT cireTen) PHYSICAL CHARACT
Alr=to.Surface
TARGETS LERGTN
ATen targets

Anti-prreonnel, DEANETER
matearisj
SPAN
WLIGNT

ERISTICS

WEAPON CHARACTERISTICS
WARNEAD
FILLER
FUIIRG
KILL WECH.
LETHAL AREA

M) Hembjet s

RANGE

ALTETUDE

FLIGNT TINE
ACCURACY

Py (SINGLE SNOT)

PERFORMANCE CHARACTERISTICS

LAUNCH CHARACTERISTICS

SUSPENSION 14" Jues
DELIVERY mOODE
RELEASE mODE

LINITATIONS

USING AIRCRAFT

CISPENSER DATA FUZES

XS Mod U, clamsnel}
ditpenser

M307 mech time [uze opens
cluster, can de aet frem
L to 92 sec, 0.5 sar
increments

STATUS

AVAl ABILITY

ATE 1 1 1 L J 1
wo 1 ] 1 i £

OFPERATING SEQUENCE '
REMARKS
5 V¥ersions availabile

LS Mad 1) “at) bomh)etr {HF)

MEIB Mod O M40 dummy (precries)

“ilfa uvod O ML hamtiet {(Tuze only) (sxercisel

21l Yo O M1Q homt-iet {)IE)

HY2T MoA 0 SI0/H0 m xeq
SECRET

EB-Gz Table 26 to

Annex B to
Appendix E
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TABLE 27

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION

WOOEL BLU-3/B, 15/ 3/
WARE

SERyICE USAT

WANUF.

PMYSICAL CHARACTFRISTICS

%%;::“" LERRIN 1,75 in

Area coverage
Anti-patariel
Anti=-personnal

DIAMETER 2.7% 1n
sPan
WEIGNT  1.73 1%

WEAPON CHARACTERISTICS

WARMEAD £ Steel balle iD aluminum mairix
FILLER 170 grams RDX or CYCLOTOL

FUZING lnpulet

PERFORMANCE CHARACTERISTICS
RANSE

ALTITUDE

FLIGWTY TIRL

CILL MECK, .mﬂ'“‘““' 2%0,£%, 16 grain stael] ACCURALY

LETHAL nu‘

Py (SIRELE $HOT)

LAUNCH CHARACTERISTICS

SusPEnsion

DELIYERY '°|“ Low jevel, higa speec
RELEASE mODE

LINITATIONS

USING AIRCRAFT

OISPENSER DATA FUZES
SUU-TB/A

STATUS loveatory

AVAIL ABILITY

DATE | ] 1 ] !
o 1 !

OPERATING SEQUENCE

REMARKS,
2/ 1ne BLU-15/R is an impraved BLU-3/D

W o g

®
Tina Opm I-O—'i-
SECRET
EB-Qasa Table 27 to
Annex B to
Appendix E
} S | Li' | - - L L L '._ l_1 . L L._, L. L




TABLE 28

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION

MODEL M-t M, LasF
NANE

SERYVICE NSAR

RANQF,

CATEGORY popyyet | PHYSICAL CHARACTERISTICS

Alr-to-surisce
TARSETS LEEGTH L, 2"
ATRa COVBIAEe

Anti-personnel DIAMETER 2.78"

SPAK
NEISNT 12874

WEAPON CHARACTERISTICS (COFRAM
WARNEAD

FILLER HF.

FUTIRG '

EILL MECH, Fragmentation

LETHAL AREA

1TEM) PERFORMANCE CHARACTERISTICS
nAsSE

ALTITUOE

FLIGNT TINE

ACEURACT

Pe (SINGLE SWOT)

LAUNCH CHARACTERISTICS

SUSPENSION
DELIYERY mODE
RELEASE mODE

USING AIRCRAFT

LIRITATIONS
DISPENSER DATA FUZES STATUS
SiLtsa (CH=1k/A)
MMLTASR (CHO=1k A/ R)
AVAN ASILITY
LIAL 1 1 R I T )
NO | { | i ! r

OPERATING SEQUENCE

REMARKS
42w
-
= BLUAA/D
: BOMBLET
1
FTOWED D TAR DEPLOTED
SECKET
EB-9bb Table 28 to
Annex B to
Appendix E
i - L L L ' 3 ' N




TABLE 29 -
MUNITIONS DATA SHEET . DISPENSED MUNITIONS
DESIGNATION CATEGORY bomblet | PHYSICAL CHARACTERISTICS
AMr-to-syrface
MODEL FI1N-7Mm, 7AM TARSETS LENGTH  7.B6"
ATes coverage
NARE Anti-tank DIAMEYER 2.75"
SERYICE IITAF . SPAR
NANUF. WELENT 1.32# .
WEAPON ‘CHARACTEH!STICS PERFORMANCE CHARACTERISTICS
WARNEAD GChaped charge RANGE
FILLER . | ALTITUDE
FUZING ‘Parlcnuu armed, impact [uzed FLIGNT TINE
LILL l!r.ll‘. Loalling and fragmants ACCURACY
LETWAL ll‘tl Pr {SINGLE SNDT)
LAUNCH CHARACTERISTICS USING AIRCRAFT
‘ . F-100
SUSPENSION CRU-3/A Manition, 15" lu F-105
. s FelC
D!l.l!‘t“}lﬂbt High-speed, low level (50-150'} ‘i:;:
RELEASE TDD! 19 tube salvo
LINTTATIONS 350 kts (min), 600 kts (max) or
Hech 1.1
DISPENSEER DATA FUZES STATUS
Bl o/.lt R 1nventory
Paracnute
AVARL ABRLITY
[BATY | ! T 1 )| T
wo __{ { ! { 1 1
OPERATING SEQUENCE '
REMARKS
i Nt
oy t.
1
|OLATIF D
SECEET
EB-Gee Table 29 to
Annex B to
Appendix E
-. - " [ '] v . . v - - ~y
N [ | . - [ [ [ [ — [ . L . . [ & L.
i




TABLE 30
MUNITIONS DATA SHEET DISPENSED MUNITIONS
DESIGNATION CATEGORY PHYSICAL CHARACTERISTICS
Dispensed Pomblet
WODEL PRlN-id TARGETS Alr-to-SurfRggmgrs 2.16"
Arma coverage
nARE DIAMETER 2.16" (wlda)
SIAYICE TN sFan L.65" fthiek)
RANYF, WEIGHTY O L8L1E

WEAPON CHARACTERISTICS (COFRAM ITFM)
NARNEAD '
FILLER

FurING

LILL RECN,. Fragmentation

L‘tﬂlll. AREA '

PERFORMANCE CHARACTERISTICS
RANGE

ALTITUDE

FLIENT TINE

Accunacy

Py (SINGLE SWOT)

LAUNCH CHARACTERISTICS

SUSPENSIOR 1" Yugw, s5U-1374 Dispanser
OELIVERY mWODL
RELEASE ®mOOE

USING AIRCRAFT

LENITATIONS
DISPENSER DATA FUZES STATUS
NMIL] 374 Dispenter -arries
1200 HIN-1HE gnlts, In hn
Agwtward mgeet tan tyuhen
satt vith A3 nnit patrage
whi~t breawks up on =jreion
AR Ajepearanz,
' AVBILABNITY
(7 Y4 5 1 ! 1 1
no | | | | ! i
OPERATING SEQUENCE
REMARKS
ne-n
SECRET
EB-9dd Table 30 to
Annex B to
Appendix E
. L] 1 L} L] -’
[ - L [ [ - — L I L
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TABLE 11 ’

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

{IESIGNATION

WODEL BLH-l_!an, 28A/D, AO/B
NANE JUNGLE BOMB
SEATICE

ORY PHYSICAL CHARACTERISTICS
AT T g LERETH 3.7 1n
LANLTER 2.75 10
3.0 18 stack height
1.6 1b

Anti-~personnel

SPAN
NETENY

WEAPON CHARACTERISTICS

FILLER o!.zs 1v -6
FUZINE Centrifugal
LIl Ittl.‘

LETHAL llt‘l

VWARKEAD Nodular iron fragmenting case

PERFORMANCE CHARACTERISTICS
nANSE

ALTLTUOE

FLISNT TINE

ACCURALY

Py (3INGLE SHOT)

LAUNCH CHARACTERISTICS

DELIVERY WOSE
RELEASE NODE
LINITATIONS

SUSPENSION 1A" BUU=14/4 dispesnser

Single, or Tipple

USING AIRCRAFT

DISPENSER DATA

cuu-asu' (132 bowblets in
SUD=1A/A| dinpanasr, 22 per
sach ©f 31x-tubes)

FUZES

STATUS Inventory and Developwent

Spin arm (aftsr 1000°¢),
apin decay detonatics st
2000 rpm.

Tha BLU=AO/E has & long
delay fuse.
AVANL ABRLITY
ATE ] 1 | 1 1 |
MO 1 1 | 1 { 1
OPERATING SEQUENCE
REMARKS
Ko
_
.
; \1
|
F v 1 1 1 1 1 1
-n.nm:n: 2 3 4 5 j\ "
|
SECET
EB-9ee Table 31 to
Annex B to
Appendix E
s ' H 4 ': Vs v ' . . -1
} L L. L L L ' [ - . H L. — L. L.
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IADBLE 32

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION
WoDEL BLU-26/B, al/B
NARE

SIRVICL  UsAr
RARKF, Honeywall

&@RY PHYSICAL CHARACT
m&nrfuco

LEmGTN
Area coverage
Anti-personnei/ DIARETER
naterisl

SPAN

WEIENT 0.934 1b

ERISTICS

WEAPON CHARACTER!ISTICS

VARNEAD Stesl bslls in alumirus satriz RARGE 27000 ft (max toss}
FILLER . ALTITUDE

FULING Spin armed, impsct detonating FLIGNT TINg

EILL MICN. Frageentatlon ACCURACY

LETKAL AREA 17.6' (standing trooms), 10.6* Py (SINGLE SHOT)

[prome) %.9' {trucksi penetirste 1/8" stesld 20'| pud rate: 1 - 2%

PERFORMANCE, CHARACTERISTICS

LAUNCH CHARACTERISTICS

USING AIRCRAFT

s
SUSPERSION CRU-23/B, 24/B, 35/B Munittion, F=AC
14" luga . F=111
DELIVERY MODE Levei, dive or toss :-;I
RELEASE WODE  Cluster .
LINTTATIONS
DISPENSER DATA FUZES STATUS

5UU=31/B {CBU-2)/B

5UU-30/P icm-zun!
SUU-35/8 {CBU=-35/B

W=219 = Arming raoge

/00 ke 3200 rpa, sechani=
cally tised alir turst fure
with black powder. Puse
set during preflight
operations (4 to 92 sec)

The BLU~41/B has a spin-arm
dscay detomate fusze. AVAIL ABILITY

DAVE | )| 1

NO | I i

-
|

OPERATING SEQUENCE

REMARKS
SEC
EB-9ff Table 32 to
Annex 38 to
Appendix L
f.... — - . . ;._
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TABLE 13 ) |
1#
MUNITIONS DATA SHEET DISPENSED MUNITIONS :
DESIGNATION CATEGORY nispensqdPHYSICAL CHARACTERISTICS '
| minition/Alr-to-sur{sce .
WogEL T TARGLTS LENGTN Spherical 5
RARE At i -personne] grensde :;::-::::;m‘ DLIAMEYER 1.477 +
SERVICE ' SPAR
MARUF . welent  0.2874 !
u

WEAPON CHARACTERISTICS  COFRAM PERFORMANCE CHARACTERISTICS

MARNEAD RARSE i
FILLER aLrITUnt :
FuzING | FLIGNT TINE
KILL BECN. ACCURACY
LETRAL n;nu Pg (SINGLE SWOT) ]
LAUNCH CHARACTERISTICS USING AIRCRAFT l
sumulm !
DELTVERY WOOE !
RELEASE| RODE . g
LINITATIONS l
' I
DISPENSER DATA FUZES STATUS {
K5 Hos O with 2000 MsDa Impact i
de<ignaten CRU-101A )
i
I
AVAW ABILITY i
AvE 1 1 1 ! 1 1
T — T ! I i !
OPERATING SEQUENCE '
REMARKS A '
se«|[=413per3ing sphere ;
i
SECAET _ i
EB-Sgg Table 33 toO |
Annex B to
hppendix E
|
1] L. | — L o L ' ! ' ) T re
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TABLE 34

MUNITIONS DATA SHEET GUNS B PODS
DESIGNATION OUN FOD CATE“GOEY PHYSICAL CHARACTERISTICS
r- -'urrau N
SUU=11/A, A TAR ersonnel , ]
#ODEL /A, 1M/ u;'n':"-u-rnu LENETN BS 1n
mang  MINIPOD DIANETEN 12 in
SERYILE USAF SPAR
RANUF, MEIGNT 325 1b {loaded)
2u% 1b (empty)

WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
VARNEAD Pasll, Tracers, AP EARSE
FILLER ALTITUDE
FUIING None FLIGNT TIWE
RILL WECH. Impact accumacy 6 mils (BoS)
LEINAL AREA Py (SINELE $WOT)
L.LAUNCH CHARACTERISTICS USING AIRCRAFT

i

an . -
suspension 187 luge B2
OELIVERY MODE Straffing, dlve Ac-a7
RTLEASE WODE  Burst
LINITATIORS Mach 1.2, 6 g's
GUN DATA CARTRIDGES STATUS ILaventory
—_—T N - Bl (Na Gas drive modification in
2'!;0 fp--::n:.nlglﬁm gg AP i)h:: Lopment
NODIL QAU-2/A, 2B/A M52 Tracer (Nato)
K80 Ball (Mato)

WAL 7.62m

RATE 6000 epm {sax) o/

CAPACITY 1500 rde, elevtrt ' Avan 49HITY
. alegtric
artve b/ ,_E:T! = L

-
-

=
—1
-

OPERATING SEQUENCE

REMARKS

a/ Usuaily fired at 2000 spn
B/ Powered by Nicad battery in pod

EB-9hh Table 34 to
Annex B to
Appendix &



TABLE 35

MUNITIONS DATA SHEET

GUNS & PODS

DESlGNM"ION aus PoOD
RODEL SUU-12/A, 22/A
RANE

SERVICE

USAP

CATEGORY
Atr-to-Surface

TARGETS Fersonnal,
light satsrisl

PHMYSICAL CHARACTERISTICS

Lemgyn 118 tn
DIAMETER 16 in
sPan

vLien?

Lg% 1b ixmaml
240 1b {empty)

WEAPON |CHARACTERISTICS
VARNEAD
FILLER
FUIING .
EILL WECK, Impact
LETHAL n]n '

Ball, Tracers, AP, AFI

RANGE
ALTITUDE

ACCURACY

PERFORMANCE CHARACTERISTICS

FLIGHT TIRE

#y (SINGLE SwOT)

LAUNCH CHARACTERISTICS

SHS?!ISI?I 14" lugs

DELIYERY mop{ Dive, Straffing
|

RELEAST WODE

A=1E
T-28
T-26

USING AIRCRAFT

LIALTATIONS
GUN DATA CARTRIDGES STATUS Inventory
TYPE Single barrel MO, M2 Ball
recoil, air coocled 2 ArF
mopEL M3 M8 API
; N20 API
(1.1 14 -5*'-; oAl
AATE 1200 spm
CAPACITY| 750 rds FE.‘;:‘I. u"[ I T 1 I
No | ¥ { 1 1 |
QPERATING SEQUENCE
REMARKS
1 La. |
SECKET
i EB-9ii Table 35 to
Annex B to
Appendix k&
[} . ! |l : r - - L] L] - -1
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TABLE 36

MUNITIONS DATA SHEET

GUNS & PODS

DESIGNATION oUN POD
WODEL 3UU-16/A, 23/A

NANE
SERYICT USAP
NARUF,

;PTEGQR‘, PHYSICAL CHARACTERISTICS
r=to-aurface

TARGETS Fersonnel,| (gmgTw 200 in

materiel

DYARETER 22 1in
SPAR

MEJENT 1670 1b {loaded)
1000 1b (empey)

WEAPON CHARACTERISTICS
VARMEAD API. HEI, Eall

FILLER
FulinG Contact

KiLL RECN, Prugments, AP projectiles

LETHAL AREA

PERFORMANCE CHARACTERISTICS
RARSE 4500 rt

ALTITUOE

FLIGNT TINE

ACCURACY 6-8 miles (BOS) at 4500 rt
Py (SINGLE SHOT)

LAUNCH CHARACTERISTICS

SUSPENSTIOR 30" luge
SELITERY MOOE Dive
RELEASE RODL
LINITATIONS Mash 1.2

USING AIRCRAFT
F-100

GUN DATA CARTRIDGES STATUS Inventory

SU-23/A developmant under
TYPL 6 btarrel gatling gun M5y APT Task 250102

S5 Ball {Practice)

NODEL DAU-8/A WiE HET
a0RE 20 mm
RATE 6000 spm &/

AVAR ABRATY
CAPACITY 1380 rds (SUU-16 BATE ] 1 T H : I

1200 rds (3UU-23 o1 1 ] 1 T

OPERATING SEQUENCE

REMARKS

a/ The SUU-16/A i» a ram air turbine drive. The SUU-2/4 is & gas driven model of the SUU-164

220"
SECRET
EB-9jj Table 36 to

Annex B to
Appendix E
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, TABLE 137 .
MUNITICNS DATA SHEET GUNS & PODS
DESIGNATION E:A:_EE_Q.E:““ PHYSICAL CHARACTERISTICS
nodEL MX5 Qun Pod TARGLTS Personnel, | LERGTM 197 in.

mateariel

NARE OIANETER
SERMVICE SPAR
WARUF. WEIgNT 1350 1b -

WEAPON|CHARACTERISTICS
VARNEAD |Ball, Tracers

FILLER
FUIIRG
RILL NECH.
LETHAL A?El

RASEE 3000 yas. (max)
ALTiTUDE

FLIGNT TIME .

ACCORACY

PERFORMANCE CHARACTERISTICS

#y {SINGLE SNOT} Lt. Tank, .04 parked MIG, 31;
Eemar

LAUNCH CHARACTERISTICS

SUSPENSION

DELIVERY [mopr 10° dive, 450 ret, 450 kts.
2500-3000 ft. Slant reange

RELEASE 150:
LINITATIONS

USING AIRCRAFT

GUN DATA

Tvpf Double barrel NO
nObEL MX11

ORE m‘-ln

i
RATE 4200 apm

| CARTRIDGES

STATUS 1Inventory

cAPACSTY 750 rde ,_;.Tt.l.l“'[ 1 : - |
l we | | { 1 I ]
OPERATING SEQUENCE
REMARKS
Gun Mechanism
Assembiy
Tubes Magazine
SECBET
EB-9kk Table 37 to
Annex B to
Appendix E
. . T * - H v r . . .
! LL - - L L L fem — [ .




TABLE 38

MUNITIONS DATA SHEET

GUNS & PODS

DESIGNATION OUN WOUNT
®opEL5"/3B, 57/34, 6°/4T, B7/S5
NANE Haval duns

SIAYICE USN sircraft

CATEGORY
3hip-to~-Surface
TARGETS Shore
installations
psraonnel &
sateriel, Anti-

PHYSICAL CHARACTERISTICS
LENGTH

DIANETER 5-8" bores

SPAR

WEIGNT 50-200 1bs

WEAPON CHARACTERISTICS
WARNEAD HE & A} warheads

FILLER

FUZiné Conthot & Proximity fuzing
RILL mECK.

LETHAL AREA

PERFORMANCE CHARACTERISTICS
5h738: 18000 yds '
E"/54: 25900 yds !
&/k7: 25200 yds ]
g /58: 29800 yds

ACCURACY: O.5% defleotion 0.07% Rangs

LAUNCH CHARACTERISTICS

5'/38 15-18 RMM/tube, Single & Twin Tubes
5" /58: 40 RAPR/Tube, Automatic 3ingls Tube
6" /4T7:10+3 AMM/Tube, Triple Tube

8" /55: 3 RFM/Tube, Triple Tube

USING CRAFTY
5°/38: DD
6'

/8T CLO
8"/%%: CA, CAD

CARTRIDGES

GUN DATA STATUS
Continuing production to mest in-
TYPE wantory objectivea. Overall world
wids inwentory 14 good. Avatlability
nobfL of chargs and projectiles for osrtain
applications say be limited depending
BORE on usage rate. 8/
BATE
AVARL ABILITY
CAPACIYY DATE | ! ! 1 ! !
NO. | ! 1 ] I 1
OPERATING SEQUENCE
REMARKS
&/ 5°/58 and 57/38 RAP {Rocket assist proj«.tuul are planned for 7Y 69 and FY 70. RAP will
extend rouges follows: '/3 26000 yds, 5"/%41 24000 yds.,
\ I .
Ny
0 0 =
A .
i
SEC
EB-911 Table 38 to
Annex B to
Appendix E



rrﬂ

TABLE 39

-

#
MUNITIONS DATA SHEET

ROCKETS

DESIGNATION

WODEL 2.75" FFAR
RANE
SERYICL UTAF/USN/TISMC
SANUF

CATEGORY air-to-
Surface, Alr-to-Alr

TARGETS
Personnel, vshicle

PHYSICAL CHARACTERISTICS
LERGTN L8.5 "
DIAMETER 2.75"

boats, Lanks
SPAR

wEient 1084

WEAPON CHARACTERISTICS
WARNEAD Gme Rematrks @&/
FILLER Ses Nemarks &/
FuUzING See Remarks §/

£1LL WECH. Rlast and frag
LETHAL AREA
|

PERFORMANCE CHARACTERISTICS
fARGEL 2000 - 6000 '

ALTITUOE

FLIGNT TIRE

ACCURACY

Py (SINGLE SNOT) Remarks v/

LAUNCH CHARACTERISTICS

USING AIRCRAFTY

F-100
¥=-105
SUSP!I!IB‘I 13 & O™ lugs (launcher) :-hi
. =111
DELIVERY RODE 5-300 dive ;-;g
RELEASE MODE Single or ripple 5-15'6
. B-57
LINMETAYIONS 600 Kt A-7h
LAUNCHER DATA PROPULSION STATUS
Dmgignation Tubes Inventory
T.AU=3/ A, |JA/A 19 TYPL Solid Propellant
LA-18/A 19
LAUG=32/A, 3ZAMAZZB/A 7 noBEL MX 2
1.AY=MG/ A 7
LAU=%9/4 7 TURUST 7204
Motor is 2.75 " dia 1 39.62"
Seu| Remarks g/ wWeight 11.32/ AVMILABILITY
OaATY | ) H 1 1 1
no | 1 | { | |

OPERATING SEQUENCE

belivery Lactics, 5-30° dive, relesse st 2500 altitude, W50 kta

REMARKS A/
HAME |

HE NEAT HEAP FLECHETTE g/ The LAU-3 wntght 318 1anded
leaignation MK 1 Mod 1 M. S Mod O HI51 M0l and is disposatr|=., The | AlE=1H
Filtmr }.uf HAX-1 .B9¢ Comp B 2.5¢ Comp B4  Flecheties 1s reunabie. The TA=12/74
Fuge WK 178 W 181 27 K1 walghn 1757 Joaded,

Contmct Contact Contmet Burnout
f.ength 1! 11! 111 18.54"
wWeignt 6.5 # 6,54 9.5# 9.4
Kill mach Blast snd Shaped Blast snd High snergy
fragaents charge [ragesnts impact
/ Fatinated 5ingle-Pass P ' - : . —
B AU LMI-;%AA =
1.0 Tank . pod) . pods}
w19 (revetted) .01 (2 pods) .01 (5 poda)
1.9 ton truck .01 {1 pod} .01 () pods)
KOMAR Roat .05 (] pod) .02 {1 pod]
57me 'Tun .0l (i pod) .01 (1 pod}
1.7 FFAR
SEC
EB-9mm Table 39 to
Annex B to
Appendix E
: \ ' ' L r- . v,
f L i - L ) L ) i .




TABLE #O

P ——— A — ————
MUNITIONS DATA SHEET ROCKETS
DESIGNATION CATEGORY PHYSICAL CHARACTERISTICS

Alr-to-Surface GP 8/ ATAP §/

MODEL 5.0" FFAR TARGETS LINGTH G- 197"
WANE  ZUNI Anti-personnel/ | gramgren 57 5"

materisl/tank

SERVICE USN
NARUF .,

SPAN
WEIGHTY oM

WEAPON CHARACTERISTICS

WARMEAD w2 GP g/ MK3Zz ATAP b/

FILLER 9.5# Comp B 15.0# Comp B
FUZING Contact, delay,

proximity
ELtLL WECK. Fragmentation and Blast

Contact, proximity

LLTHAL AREA

PERFORMANCE CHARACTERISTICS
RANGT

ALTITUDE

FLIGNT TINE

ACCURACY

Py (SIRELE SWOT)

LAUNCH CHARACTERISTICS

USING AIRCRAFT

A-1L
, T-28
SUSPEWSEOR 14 and 30" Lugs B-26
0 F-100
DELIVERY MOBE 5-30 dive :ios
RELEASE MODE single or ripple r-111
LINITATIONS
LAUNCHER DATA PROPULSION STATUS
LAU-10/4 13 a four tube
alusinue jauncher, reusable Inventory
‘for spproximately 25 firings¢ TYPE Solid propellant
1t 1z 97.6" long, 131.9"
dlameter and weigns 5274 MODEL MX 16 Mod 1
loaded.
THRUST
AVAR ABRLITY
arg | | 1 ] ] 1
‘w0 ] ] L | |

OPERATING SEQUENCE

n

REMARKS
ligws the mﬁa, MK 191 Mod O of Meil fuzes.

¥K3Z Mod O warnesd, 30.3" long, i3 for anti-tank/arsor/anti-personnel. Uses the

E/
MK1B8 or Msll fuze.

/ MK2% Mod O warnesd, 17.05" long, 13 for general purpose entl-personnel/meterial.

= :"’-“: 1 -]ll.l"

LAU-10/A

AN

»IUN

SE T
EBE-9nn Table 40 to
Annex B to
Appendix E
— — e [ I ' ' ' 7
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TABLE L1 E

N ——

MUNITIONS DATA SHEET SUIDED MISSILES

DESIGNATION CATEGORY PHYSICAL CHARACTERISTICS

| Alr-to-Surface

WODEL BULLPUP B TARGETS Point Tar-| LERSIN 13.36 ft

| gets

wame  acH-12¢, 12(E)87 B/ AAA/BAM Sites oIAmLTER 17.32 in
SERYICE USAF/USH (AGM-12E) wan 3.67 in

NARDF . Jm-un WEIGNT 1778.5 1b (launeh)

WEAPON |CHARACTEHISTICS PERFORMANCE CHARACTERISTICS
WARNEAD | MX WO Mod 0, 97% 1b . NARSE 60000 ft (max)

10000 ft (min)

FILLEN 171 1b H6ePlcratol ALTITUBE 40000 ft (max)
FUzing NK 312 Mod O, Mod 2 FLIGNT TINE B-30 sec

agm Mach 2.5

KItL WECH, Fragmentation & Blast alCumacY 30 rt cEp/15000¢ SR
LETHAL Aﬁtl ) ’ Py (STRELE SHOT) S/

LAUNCH CHARACTERISTICS USING AIRCRAFT

g/ et

SUSPENSION RAC PYLON, MAU-12B/A Rack = r-105D
DELIVERY NODE Shallow dive e
RELEAST MOOT  Single Ay
LIMITATIONS  Mach 0.95 launch, 5-65° dive A-7
engle, visusl indent. of target

!

GUIDANCE PROPULSION STATUS  INVENTORY/DEVELOPMENT
PRELAGNCH Nons TYPE Storable Liquid Rockey | CPUTREiomal Oct 1963
0037 | Unguided, controll| MODEL LR 62-RM-is

surfaces held neutral

WIDCOURSE Aadic command THRUST 30000 1b/2.3 sec
Tllll'u! Radlo command " OXIDIZER: IRFWS (348.% 1b} |avan aswrry
saneuverability limited to

2 g's at lmpact FUEL: MAF-1

OPERATING SEQUENCE

Pilot visually scquires target, initiates a dive towvard target srea and lsunches missile. TFlight
path tracked visually (flares on sissile rear) VHF rsdioc link used to correct flizht path. Pllot
1n1un.ui a 3.5 ¢ pull-out st impact.

REMARKS

3/ AGM=12C was formerly AEM-R.70, . '

p/ The AGH-12F i3 a development to replace the AGM-12C warnsad vith a cluster wvarhesd contalning
81G BLU-26/B bomblets with MK 112 radar sltitude fuzizg. .

¢/ 2 mil accuracy for siant range 15000 ft.

d/ Requires 5 mina for ) men to hang missile and check out sircraft/missile systes.

o T TICTB X

AGN=12C
[T T
AGN-12E
SECRET
EB-900 Table 41 to
Annex B to
Appendix E




TABLE 42

MUNITIONS DATA SHEET GUIDED MISSILES

DESIGNATION CATEGORY MISSILE| PMYSICAL CHARACTERISTICS

Alr-to-surface

MODEL AGM=L54 TARGETS LERGTH 127 1in
S5-Band, C-Band
NARE SHRIKE ragar transmitters pramgrene 8.2 in
as
SERYICE “US NAVY SPAR 36.25"(body) 1B"(tail)
RANUF . Texas Instrumsnt MEIGNT 395.4 1k

WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS

WARNEAD 1l Ib Frag (22000 31/16" steel cubes) | RARGE ETM(‘-T’
M (min
FILLER S1 1b PRIN-101 ALTITUDE 6000° (min-dive)
FUITRG VT, contact FLIGNT TINE
KILL MECH. Fragmentstton ACCURACY 21 rt CEP
LETHAL AREA Py (SINGLE SHOT} O.h5 Esed’
X 0.26 Ests’

LAUNCH CHARACTERISTICS USING AIRCRAFT

A=b
SUSPENSION Hanger lugs, short rall A-z
A=
DELIVERY WNOOE Loft, dive, level, or piteh-up ;—:l
+MC
RELEASE MODE Single or ripple rzlease r-kns
F-10
LIRITATIORS
GUIDANCE PROPULSION STATUS PRODUCT 1ON
DEVEILOPMERT L & X-Band seekers in
development.
PRELAUACH e Seeker under study.
§00sT ROBEL F(lg g;?dnuon contract for 350/mo
WMIDCOURSE Balllstic THRUST 22,200 lbewec New Auth 850/mo; Plan 550/mo (Jun 67)
TERNINAL  Passive Rader AVAR ABRLITY
Howing BATY | Eéﬁ% | 24 1 1 1
N 1 1 1

OPERATING SEQUENCE
The miastile radar provides the pilot dats on existence and location of the radar transsitter.

REMARKS
4/ Appropriste head must be installed pricr tc mission.
b/ Original estisate.
/ Estimate from tests.
/ Hq USAF production estimsts, The Joint Chiefs of Staff, in JCS 1725/613-5, 4td 7 Mar 67,
recommended the fallowing prodvation of SHRIXE (also wee entry for STANDARD ARM. page )

2/ The Joint Chiefs of Stafrl, in wessage

1967 Sep 550 Sep 20-{60) JCB 172%/613=5, recomsend deieting
oct 600 gect 75-(129) this cusber of SMRIKE's it Cavor ef
Nrve 600 Now “ECa (150) an ewoal scmber (1,200) of STANDARD
Dee 42%+(175%) ARN*s {Mod 1), AL subssquent tasts
Dec 600 on the Mod 1 are soccessful.
1969 Jan LOO-(200)
1968 Jan 600 Ted 375-(22%)
Feb 600 Mar 350-(2501 /]
Mar ———
Apr 600 Apr B,320 1136018/ v
I s o0 1T = =i =
Jun 600 Jun FY 68 \] N
Jul 575-(2%) Procuresent
Aug 550-(50}
SECEE
EB9-pp TABLE 42 to
Annex B to
Appendix E
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TABLE 43
MUNITIONS DATA SHEET GUIDED MISSILES
DESIGNATION CATEGORY GLIDE J PHYSICAL CHARACTERISTICS
BOMB Air-to-Surfac
NODEL AGH=62A TARGETS Lareer semi=| LENGTH 136 In
hard, such as air-
NANE WALLEYE bases, bridges & OIANETER 15.%4 1n
ships
SERVICE US MAVY . SPAR L5.0 in
MARUF, HARTIN VEIGHT 1,125 1b
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
WARNEAC  L:near shaped charge, 825 1b rAWGE 25 MM max; 0.5 W min
FILLER 450 1b COMP B ALTETUDE 50,000' max
FulinG Cofitact or delay FLIGNT TINE
EILL l!|tll. Blast ACCURACY 15 ft CEF
LETHAL AREA Py (SINGLL SKOT) a/
|
LAUNCH CHARACTERISTICS USING AIRCRAFT
SUSPENSION 1" & 30" lugs A=-6A
A=-LE/T
DELIVERY WODE Dive (15-45%) Low-level ;-z;
RELEASE | mODE Single F-111
LIRITATIONS  Mach .95 max, dach 0.5 min
158,001° SR at 50,700 altitude
7,007 SR ainimum
GUIDANCE PROPULSION STATUS PRODUCT 10N
TY guida . Hone, free-fall bomd
Ill:ul.rlll:n for :.u:..;:;g. TYoR QUALTIFICATION Completed Dar 6f
100sT sition RODEL FRODUCTION HAFT & 16/mn Martin
contract for 2013 USH,
MIDCOURSE THRUSTY 190 NSAF FY &6
TERMINAL Sell-contalined od-l'l AvAILABILITY
contrast TV tracke- T
ing system NG TS

OPERATING SEQUENCE

Target it visuvally acquired by pilot; after lock-on, pilot Feleases weapon and ic free to bresk
awmy. Glide ratio 1s 3.5 to 1. TV system tracks target edge to provide corntrel signala for
tareet hlu-uu.

REMARKS

a/ Slngf! Pass Py Est . Caers o
0.85 Xcmar Boat
0.79. POL Tank
2.79 Radar Van/int
2.78 1.9 Ten Truek
O.64 Light Tank

0.11{ Girder Bridge

0.03 Barrach Ares - o

v
X

SECBAT
EB-9qq Table 43 to
Annex B to
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TABLE L4k

MUNITIONS DATA SHEET

GUIDED MISSILES

DESIGNATION

RODE L AIH-4D g/

NAME FALCON

SERYICT UsSar

RANUF . HUGHES (Model FPc)

CATEGORY
Alr-to-air
TARGEISAirerart

PHYSICAL CHARACTERISTICS
LERCTN  79.2 in
CIAMETER 6.5 in
SPAN 20 1n
WEIGNT 13% 1%

WEAPON CHARACTERISTICS
YARNEAD

FILLEIR 2.7% 1b HEX
FUIIRnG Contact

EILL MECM. Blast

LETHAL ASEA Hit to kill

PERFORMANCE CHARACTERISTICS

ALTITUDE ¢s5000 rt
FLIENT TINE

ACCURALY
Py (SINGLE SHOT) 0.92

3-50

LAUNCH CHARACTERISTICS

USING AIRCRAFT

NEDCOURSE

TIARInAL Long wave IR
‘Oming Propartional
navigation

F-101
SUSPERSTION Rall lsunch

F-102
OILIVEIRY MOOL Lead collision or pursuit raun
RELEASE MODE Single, paired, or tripled Fed
LINITATIONS 1500-35000 rt range

; | 20
GUIDANCE i PROPULSICN
PRILAUNCH FRadar Slaving and| T¥PEf Solid rocket, single
1R self-track level

10017 AODEL M58A2

TMRUST 4220 1b/1.% aec

STATUS IKVENTORY b/

To be deployed to SEA on Fld, Jul 67

AVAR AQLITY

ATE {1903 119ﬁ.ﬁ.§iﬁl_|_}_[_
wo__ 11100 13000 Js200

OPERATING SEQUENCE

IR detserar acquires the target prior to launch and msintsins lock during launch segquence.
Launen fequence requirss approximately 1 sec. Launch can be mads in purs pursuit or lead
pursuit. Froportional navigation guidance used in t;lght.

REMARKS

2/ Fermerly GAR-2B

b/ inventory AIM-4B and AIM-LC missiles are bDeing updated to the 4D configuration.

—n |

b=

SEC

EB-9rr

Table 4 to
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TABLE L5

MUNITIONS DATA SHEET

GUIDED MISSILES

DESIGNATION (;.',‘ATEGO:Y PHYSICAL CHARACTERISTICS
roto-air

nopfL .\nlq.ur 1% Il‘r“!:tst LEWSTN 86,37 in
er DIARETER 6.64 in

NARE FAII.COI
SERVICE US?!‘
NANUF HUGHES (Model EPD)

SPAN 4.0 in
WEIGHY 152 1b

WEAPON CHARACTERISTICS

WARNEAD
FILLER 5 1b HBX
FUlinG Contact

EILL RECH. Bl?u
LETHAL AREA l-tn.-to-nu

PERFORMANCE CHARACTERISTICS
RARGE

ALTITUDE

FLIGHT TIME

ACCURACY

Py (SINGLE SHOT)

LAUNCH CHARACTERISTICS

SUSPENIION Hail launch
OELIYERY ®ODELead Collision
l!LElS_! RODE Slalvo of 2 or ke
LINITATIONS

USING AIRCRAFT
F-106

GUIDANCE PROPULSION

PRELAUNTNH Tracking only TYPE Solid rocket, two level
|

10037 Tracking only RNODEL M L&

NI1DCOUNSESems-active X-band | TMAUST Higg; l;bbio églg-ﬂ
. [ 1

pulse radar homing sse Lowi
TEANINAL Semi-sctive X-band
Pulse radaf hOming propor-
tionsl navigation

STATUS IRVENTORY

AVAILABNITY
DATE | 1 H | ) !
wo. | I 1 I | {

OPERATING SEQUENCE

REMARKS L
»/ Formerly GAR-3A

SEQRET

EB-9ss Table 45 to

Annex B to
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TABLE L4

MUNITIONS DATA SHEET

GUIDED MISSILES

DESIGNATION CA?TE"GOITY
T=-to=-alr
o s y N

nASE FALCON
SERVICE USAF
MARUF. Hughes (Model GPb)

PHYSICAL CHARACTERISTICS
LENGTH 82.5 in

DIAMETER 6.6+ in

L1 1] 2.0 tn

WETENT 146 1b (launch)

WEAPON CHARACTERISTICS
VARNEAD  p)agt (8 1b) RARSE
FILLER 5 b HBX-3 ALTETUDE

FUIZIR:  Contact, stabilizer leading edge
CILL MECHp) gqe

LETHAL AREA yip.to-kill

ACCURALY

PERFORMANCE CHARACTERISTICS

FLIGHT TINE

Py (SIRGLE SKOT) .87 for salvo of 2, rear hesis-
phere attack

35000 rt (max}
1000 rt (min)
70000 ft

1.3-22.0 sec

LAUNCH CHARACTERISTICS

USING AIRCRAFT

SUSPENSTON Rail launch F-1064 (6)

DELIYEAY WODE Lead collimson

RELEASE MODE Salvo of 2 or b

LINTTATIONS

GUIDANCE PROPULSION STATUS [nvENTORY

PRELAUNCN Tracking only
lock-on, 16 sec ain
0057 Tracking only MODEL Mu&

NIDCOURSE Pasaive IR homing THRUST Highl k20 1b/0,.63

se¢ lowr 635 1b/%.09. sec.
TEANINAL Passive IR homing

TYPE 5011d rocket, two levelf

Production complated 1962

AVAILABRITY
[BAYY | 3 ] T I T
WO | 1 T )| T 1
OPERATING SEQUENCE
REMARKS
&/ Formerly GAR-LA
: !
SEC
EB-ott Table 46 to
Annex B to
Appendix E
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\ TABLE L7
MUNITIONS DATA SHEET GUIDED MISSILES
DESIGNATION (iATEGDRY PHYSICAL CHARACTERISTICS

ir-to-air

mODEL AlM-70, 7E, 7F TANGETS LENGTN 14,5 1n

1 Alreraft
nNANE Fplrrav ill A,B,C DIAMETER 5 1n
SERVICE |USN SPAN 40 in

L0 1b (AIM-7D)

NANUF,  RAYTHEON NEIGNT g 15 (ANE o

WEAPON CHARACTERISTICS

PFRFORMANCE CHARACTERISTICS

(AIM-7D,7E) (AIM-7F) AJM- AlM~ AIM.
VARMEAD 28" Contin Rod 40' Contin Rod | RARGE . 13.3 B HWR
FILLER 17.9 1b DATB ALTITUDE 70000°  90000'  S0000°
FULIRG Proximity and impact. —_ FLIGNT TIME
Speed, Mach 1.5 .2 5.1
KILL WECH, ACCURACY
LETHAL AREA Py (SINGLE SKOT)
LAUNCH CHARACTERISTICS USING AIRCRAFT
F-bB
SUSPENSION
FAC
OELIVERY WODE
| FlD
RELEASE MODE
Single, rippls -
LIRKITATIONS Mach 2.5
‘ F.3C
PROPULSION STATUS IHVENTORY/DEVEL,

GUIDANCE !

PRELAUNCN Pulae redar

TYPt BSolid Propallant Rocket

Development - NTE 2Q FY6B
Qualifieation - PPSY 31Q FY&E

a00sT NODEL OPEVAL 1¢ PY&9
| invsntory plan=AlM-70,7E,7F
NIDCOURSE Gemi-active OV THRUST
radar homineg .
TEANINAL Semi-active CW AVAN ARKLITY
radar homing
! NO.  {7L1 0
OPERATINQ SEQUENCE
Boost Glide missile
REMARKS \
! 148, 5"
l pa A1 \J/
== — —
- \.I Ty f\
SECRET
EB-9uu Table 47 to
Annex B to
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TABLE 48

MUNITIONS DATA SHEET GUIDED MISSILES i
DESIGNATION CATEGORY PHYSICAL CHARACTERISTICS
Alr=to-air
"ODEL AlM-9B &/ TARGETS LENGTR 111.5 in
Alreraft
NARE SIDD'IIHDB! 1A DIANETER 5.0 In
SERVICE USN/USAF SPAN 22* (Wing), 15" (Fin)
WANYF . MOTOROLA MEIGNT 164 1b
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
WARNEAD Frag RANGE &M b/
FILLEN 12,5 1b HBX-1 ALTITUOE 650001
FUTING lmpact and preximity (30} FLIGNT TIRE
TiLL WECNH, Fragmentation and blast ACCURACY
LETHAL AREA Py (SENSLE WOty 0.5
LAUNCH CHARACTERISTICS . USING AIRCRAFT
F-hB A=Th . F.1DC (2}
SUSPENSION Lugs for shortrail ol | 2] F-10LD (2)
DELIVERY MODE Tailcone sttack (1) A=bA F-kD F-104G (2)
NELTASE MOOE Single, ripple EA-BA r-l1o099 F-1000 {2}
LINITATIONS Ig's r.8D Fo10A (2) ¥-100F
) r-8t FOI0RE (2}
GUIDANCE PROPULSION STATUS INVENTORY
'.III.IUItII nnl Seolid Roecket, single Planned inventory below:
leve,
a00s1t NODEL MK 17 Mod 1
K1DCOURSE THRUST 3860 1b/2.2 sec
teamiual IR Homing Weight of motort k1.0 1b AVAILABRITY
ND. 1
OPERATING SEQUENCE '
Pasalve infra-red seeker which eollects algnals and directs reticle chopped Teys to & lead
sulflde cell. Voltage varistions of the call are oriented by combinatich with phass gensra-
tor signais. The resuitant combined signal ls fed to & eontrol unit.
REMARKS .
s/ Formerly GARSB, AAM=N.7
p/ 60N0' max range at MSL, 15000' sax rangs at S0000* alt.
i .t ﬁ -
=2
ql_——— 1l [
)  —— .

L
L)
("}

EB-9vv Table 48 to
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| TABLE L9

[ MUNITIONS DATA SHEET GUIDED MISSILES
DESIGNATION CATEGORY PHYSICAL CHARACTERISTICS
WODEL  ALM-9C Taners " LIRGTH 113 1n

NANME SIDBWINDER IC-SAR

SERVICE USI‘I
MANUF . MOTOROLA

Alrcrarft

DIARETER 5 In
SPAN 16.% in
WEIENT

WEAPON CI-\!ARACTERISTICS
WARNEAD Mk |24 Continuous Rod

FILLER 12.5 lbv HBX-1
Fuzlne Ilp‘ut and proximity (30')

TILL MECH. Fragmentation
LETHAL AREA

PERFORMANCE CHARACTERISTICS
AARGE 9 W™

ALTITUDI 80000°

FLEGHT TINE

ACCURACY

Pg (SIRGLE SHOT} 0.5

LAUNCH CHARACTERISTICS

USING AIRCRAFT
Fl3

Seqiear Or NOBe-ON-)am
TERMINALSem1 active radar

RIOCOURSE Sami sctive radar { THAUST

A=7A
SUSPENSTOR Lugs for short rail F-4D F-111A/B
DELIVERY MODE F.8D
RELEASE Iﬂﬂé Single r.at
LIHITA'I'IOIS Mach 1.8 A-6A
EA-6A
GUIDANCE PROPULSION STATUS INVENTORY
PRELALNCH TYPE 50114 Rocket Flanmwd imventory below:
005Y RADEL

| avan ssmITY
jesker OF home-On-jam 1
l LTI FEVEE T LY Pl K i _
OPERATING SEQUENCE
l
REMARKS i
SECRET
EB-9ww Table 49 to
Annex B tc
Appendix &
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TABLE 50

MUNITIONS DATA SHEET GUIDED MISSILES
DESIGNATION CA?IEEP.F:: PHYSICAL CHARACTERISTICS
WoDEL  AIM-9D »/ TANGETS LERGTN 119 in
wang  SIDEWINDER IC-IR Mrereft DIANETER 5 In
SERVILE USK SPAN 19.2 in
WARUF. MOTOROLA VELENT ’
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
WARREAD Mk 24 Continous Rod RARGE 9 M
FILLER 12.5 1b HBX«l 1/ ALTITUTE 8o000*
FUZIRG Impsct and proximity (30" FLIGHT TIRE
KItL MECH, Fragmentation ACCURALY
LETHAL AREA Pp {SIMELE $SHOT) 0.65
LAUNCH CHARACTERISTICS USING AIRCRAFT

r-8p AaTA
SUSPENSTON Lugs for short rail r-8¢ F-111
DELIVERY MOOE r-100
RELEASE MODE Single, rippis F-100
LINITATIONS Macn 1.8 r-10%

P
GUIDANCE PROPULSION STATUS INVERTORY
PRELAUNCH TYPE
20057 oDEL Planned inven-ory below:
MIDCOURSE IR Homing THRUST
TEANINAL IR Homing AVAILABRLITY

NO

OPERATING SEQUENCE

REMARKS

Against mansuvering Largets.

Mods

s/ The AIMLOD i3 an improved version of the AIN-98 with better guidances and control
eapability and improved propulsion unit vhich gives it s better high altitude capability

b/ Two blast - rnfunnuon nrnndl uner development.
NOTS 121 (10 1b PR, 3/8" stasl cubes)

NOTS Model 2144 {10 Ib PAXN, 3/16" steel cubes)
S:‘
EB-9xx Table 50 to
Annex B to
Appendix E
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TABLE 51

MUNITIONS DATA SHEET

GUIDED MISSILES

DESIGNATION CA'I.’_E&Dfl\; PHYSICAL CHARACTERISTICS
MDOEL AIM-268 (1) (D) TARGETS LENETM 85 in
alreraft
RANE FALCON DTAMETER  1l.4 tn
STRYICE USAF SPAR 2.5 in
RANUT. Hughas {Model $2a) VEIGNY

WEAPON CHARACTERISTICS
WARMEAD Continuous rod

FILLEN HE

fFulime Radar active FM-CW fuse

LItL MECH. Fragmentation
LETHAL Ln!.l 0 £t

PERFORMANCE CHARACTERISTICS
rARGE

ALTITUDE

FLIGHT TIME

ACCURACY

Py (SINGLE SHOT)

LAUNCH CHARACTERISTICS

USING AIRCRAFT

F-l024
SUSPENSIOR
D!(lvtl!l mopL Lesd collision
RELEASE NODE
LINITATIONS
GUIDANCE PROPULSION STATUS  INVEXTORY

Development - Fab 1962

PRELAUREN TP GSolid rochet, singls
— Tracking only gn'i'l.'ll M0 Thiokol Qualification - Operaticnal Sep 62

HIDCOURSE Semi-active, X- THRUST 5260 10/2.09 sec
12880 1b-sec 1mpulse

ulse radar hoaing

Production - Aug 62 - Dec 63

Band
TERMINAL s-h“u"ln:- Isp=219 1b-ssc/Lid AVAIL ARNITY

Band pulss rader hom
Proportional navigation

BATY }nr-ml ! _ l 1
N, ! ) 1 !
M—

OPERATING SEQUENCE

REMARKS

(1) Forwerly GAR-11A .
(?) Same as AIM-26A except for warhead

-

O S VO SR

Table 51 to
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TLBLE 52

MUNITIONS DATA SHEET GUIDED MISSILES
DESIGNATION CATEGORY : PHYSlCAhHCHARAchISTICS
. MISSTLE Surface to -2C  RIN-2D RIM-2F
MOOEL prM.2 Series TARGETS airf LENGTH 1557 174" 163"
Alrerert
NANE TERRTFR Missiles DIAMETERLY. 5" 13.5" 11 57
SERYICE : SPAR FIN 92" 2" 23"
TATL SPAN 42 6"  u2 6" 42.6"
NARUF.  geners] Dynamice/FPomona YEIGNT
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
RAIM.2C RIM-2D RIM-2P RIM-DC RIM-2D RIM-2P
VARNEAD HE Frag Nuclesr HE Cont Rod lau;tinnxi 20NM 20NM LNm
MIN) 5500 yd 7500 yd 8000 yd
FtLLER ALTITUDE }KAX; 80.0001 80.000* 80.000"
MIN} 1.5° above Same 50 feet
fulinG Influence on all three types FLIGKT Timf surfaes
KILL MECH. ACCURACY
LETHAL AREA Py (SIMGLE SHWOT) 0.6
LAUNCH CHARACTERISTICS USING CRAFT
Prigates
SUSPENSION Cruisers
DELIVERY mODE Alroraft Carrisrs
RELEASE MODE .
LINTTAYIONS
GUIDANCE PROPULSION STATUS, INVENTORY a/
30l1d propellant booster and
sustainer Current HT wiseile in use will be
PRELAUNCH TIee

followsd by 5% (ER} proguction below
800ST Wing conrrotl to capre | NODEL
"ure
RIDCOURSE Beam riding pulaed TuRyst?
C-Band radar
TEaminAL Bemm riding. pulsed
C-Band rader or X-Eund Cv POt PYET TR TR P TR ]
Semi-active Roming(RIN-27) o 2601 8801 pio1 63n ] Bon i lso

OPERATING SEQUENCE
BT-3 Migeilen are launched. captured. and guided by C-Band mutlence to intercept

HT-1 Mimnsilea ere lsunched into X-Band C¥W intercept beem and home on the snergy reflected from
the tarpet

REMARKS

8/ Approximetely 1 007 HT-3 missiles are in APl condition wnich is about 1/3 of the approved 0OSD
inventory but only 176 of the USN inventory objective.

1

Lo e b ariees wiem e

g =]
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TABLE 5%
—
MUNITIONS DATA SHEET GUIDED MISSILES
DESIGNATION CATEGORY w1ss1LE | PHYSICAL CHARACTERISTICS
| Surface-to-atr/Surflace
MOREL RIM=-8F, TARGETS LERGTH 2 n
Al ceurfece
NARE TALOS Aireraft 5nip/Snord DIANETER
| Misstles Radars (2)
SERYICE tInN sPAR
NARUF . Pandix WEIGHT 78004 =
* including booster
WEAPQON FHARACTER!STICS PERFORMANCE CHARACTERISTICS
WARNEAD RARGE: 100 WM
FILLER luclesr or HE ALTITUDE 70,000 ft
FUlinG lllﬂlf‘l TINL yeloatty: Mack 2.5
Kt HE'.‘.II.‘ ACCURACT
LETHAL ARCA Py (SINGLE SNOT) o5
LAUNCH CHARACTERISTICS USING _ CRAFT
Shipborne Eguipment
SUSPINSION MX]2 Launcher SP5-39 Search Radar
SPG-49 Tracking Radar
DELIVERY MODE SPW-2 Cuid Radar
| M2 Wpn Dir Equip
. RELEASE mODE
LINITATIONS
GUIDANCE ! PROPULSION STATUS Inventery (1)
PRELAUNCH TYPE Booster: Solld Rocket
Sustainer:s Ramjet
10057 wing contro)l ROOEL
IIUCUUISiﬁ-ll riging THRUSY
TERMINAL Continuous inters .
L-rmter'r semi«gctive &ﬂtt.]“.'"r I | ] i
omine w_ | 1 11—

OPERATING SEQUENCE

Targets identified by search radar missiles are steered during boost to & point in space
where beam rider guidance takes over to terminal (10-15 second) semis=active homing

REMARKS |
oy jective

af missiles.
L]

"

s i WL SRR T TADGS
..Z'G'-Tn— AR A adal ~
Vaagame Ssnal

-7
A

gt

Eﬁh[ﬁﬂf@]

N o [
-y Sed >

TAPFL TR AN ) L ® T "",_-__"_.W..-.'

3/ Available inventory approxisstes approval 0SD inventory which s about half{ USH inventory

k/ TALOS ARM components, i approved for production, will be inserted in existing inventory

SECBET

EB-9aaa
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TABLE 5b

MUNITIONS DATA SHEET

GUIDED MISSILES

DESIGNATION RIM.20 SERTES

CATEGORY MIsanLE
Surﬂeo-ro-ur and

PHYSICAL CHARACTERISTICS
RIM- 24 RIM-24C

®ODEL fIM.24R RIM-28C ‘!TS Surface LEXKGTH 173" 181"
SURPACE . i
NAN[ TARTAR -l'i_nr:_!l?!ﬁ DIANITER 13 5 13.8
Misailes .
SEAYICE US NavyY * snls Durul)as 23
42.6" 42 .6"
WANUF, Oeneral Dvnamics/Fomona !El‘lﬂ 1200 1bs 1300 ibs
WEAPON CHARACTERISTICS PERFDRMANC% CK%RACTERIETIC%
Rl Pt Wax) TT5TH g
2 2 R .
WARHEAD  Contin Tod ontin Aod RARGE { ; va i
FILLER HE HE llﬂ‘mb!!m; 65 1.4 rt 65 K rt
Surface
FULING Proximity Proximity & contact FLIGHT TImE
XILL RECH. Blaat and Fragmentation ACCURACY
LETHAL AREA Py (SINGLL SNOT) 0.6
LAUNCH CHARACTERISTICS USING CRAFT
3mall shipm DIC
SUSPENSTON WX 11, MX 13, MK 22 Launchers e
OELIVERY WOQE
RELTASE MODE  ayngie
LINITATIONS
GUIDANCE PROPULSION STATUS INVENTORY
Approzimately 2500 IT nissiies are
PRELAUNCH TYPLS011d propellant rooket | in RFI condition which closely approx-
imates approved 03D inventory. but
10057 MOBELMX 77 (DTMM) whigh 1is only atout 0% of the USN

MIQCOURSE Semi-active X-vand

CW homing
TEAMIRAL Semie-attive X-bBand
C¥ homing

THRUST

inwentory ob’sctive. Current IT miss-
1lea will be followed by standard
aiswile (MR) production { 3ee SM-1A
AVAILADWLITY

(DY

NO. 216

OPERATING SEQUENCE

Launeh into CV 1lluminating redar besm and home on the snergy reflected rom the targst,

REMARKS
R 3 }
o Ej ;i
f”*'.“ o
""(:;:_r:g g
SE T
EB-9bbb Table 54 to
Annex B to
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TABLE 5S4A =

A —— e —
MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION

NODEL r!!‘n- MKZS Mod © ard )
parg e
LERVICE  navy

-

CATEGORY

TARBETS LERETH

Steel hull surfaze] DIARETER

vagaels 1000 tons

and larger SPAR
NEIGNTY

PHYSICAL CHARACTERISTICS

128
22 11/16"

N&

171820133 1bs. dependine
an operationasl assemh)y

WEAPON CHARACTERISTICS
MARNEAD HA

FILLER
FUzING

1235 1bs. HBX-)

1 Magnetic/Acoustic
[$£R 1 lttll. Riast/Pressurs

LETHAL IlTi Yaries with water depth and target

RARGE A
ALTITUDE NA
FLIGNY Tiwr A
ACCURACY NA

PERFORMANCE CHARACTERISTICS

P¢ (STRSLE SHOT) WA

LAUNCH CHARACTERISTICS

USING AIRCRAFT

A=
SUSPERSION WK 12 lugx 10" spacing A=
| A-WC/E
DELIVERY MOBL Parachuie retarded A6
| P-2E/A
RELEASE l?'t Sem note 1 p-3
LINITATIONS Planting depth 30'-120° (Mod 1)
3O -LOD' (Hod O)
|
DISPENSER DATA FUZES STATUS
Hod O - sctustes on magnetid In tnventory
influence WESTPAC WOR1.D=WTOF
Mod 1 - actuates on acoustiq Mod O 1570 2820
influence Mod 1 o] 308
Yerious options of ship
counters AVAILABRATY
ATE 1 1 )| 1 !
NO | 1 1 | 1

GPERATING SEQUENCE

REMARKS

1. Minjwum eltitude 200°.

AlTSpeed sust not exceed altitude up to s saxisum of
w50 Wts (i.e, 200' - 200K, }0QO' - 300K, etc.)

EB-Scce

-
-
~

4

.
r
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TABLE 54B

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION CATEGORY PHYSICAL CHARACTERISTICS
MODEL  Yira WX Mods ) oand 2 TARSETS LERGTH 108 1 /27
NARE A *tea} null vesesls] DJANETER 10 /2%
100y *an= and
SERYICE iave larger SPAN A
RANUF, WEIGMY 1570-11%7 Jbx. depepdine

on oparationsl sssempiy

WEAPON CHARACTERISTICS
WARMEAD A

FILLER taL Inyg. {RX-)
FUIins “nmuc/ncous;u
RILL RECR. niart/pressurs

LETHAL AREA  Varies witl water depth and tareet

PERFORMANCE CHARACTERISTICS

RARSE NA
ALTITUDE NA
FLIGNT TINE NA
ACCURACY NA

Pp (SIRGLE SHOT) NA

LAUNCH CHARACTERISTICS

USING AIRCRAFT

A-1
SUSPENS 108 VE 13 - 0/1 187 apacine " iere
DELIYERY RODE Paracnsite retsrded ::gm
AELEASE MOBE  “=r note | P-3
LINITATLIORS i'tanting deptne  20'=]120" (N4 |
20" =L00! FMod 2
DISPENSER DATA FUZES STATUS
Mot | sctuatas on maxnetic In Inveantary
inflnencs
WESTPAN WORI 1=W1DF
Mot 2 a*tuatas on scoustic
1uflnsnce Mod ] 1A§ 1362
Various aptionz of shigp Med 2 o0 25
countera
AVAIL B ITY
DAYE T I ] ] 1 |
- ! | i | 1
OPERATING SEQUENCE
REMARKS
Hintmum aptitods 2007,  Airsteed must not exceed altitude up to s maximes of
LSO KL, (l.e. 2000 - 200K, JO0' - 300K, ete.)
SEC Table 54B to
EB-9ddd Annex B to

Appendix E
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l TABLE 5uC :
MUNITIONS DATA SHEET DISPENSED MUNITIONS
DESIGNATION CATEGORY PHYSICAL CHARACTERISTICS
MOPEL  Mine MKSO Mod O TARSETS LENSTN 59 5/8"
NARE HaA Surface vessels DIAMETER ju 3 e
SERVICE | iavy _ 60-1000 tons Ay
LT L WEIBNT  553.58) 1bs. depending on
operationzi ssssmoly
WEAPON | CHARACTERISTICS PERFORMANCE CHARACTERISTICS
WARNEAD 'wa RARKL Ha
FILLER 238 1bs. HBX-3 ALTITHOE NA
FUZING  scoustic FLISHT TINE g
 $11% IECII‘. Blnsltipronun ACCURACY NA
LETHAL llfl Varies with water depth and target Py (SINGLE SHOT) Na
i
LAUNCH CHARACTERISTICS USIN:i lAII“:RAF'!’
SUSPERSION Wald=oh lug lk” spacing 35‘:*6/!
DELIVERY l|nnt Parachute retarded ;u:gy_q;

RELEASE IOLDE Ses note |
LIRITATIONS Planting depths 12' - 6O’

DISPENSER DATA FUZES STATUS

Actuates on low [requency 1n tinvantory
acoustic influence

WESTPAC Ll0
Varicus options of ship
counters WORLD-WIDE 1052
AVBW ABNLITY

DATE | 1 1 ]
NO ) i | |

.
-

OPERATING SEQUENCE

REMARKS

1., Mintwum sltitude 200', Airspesd sust NOot eEesed altitude up to a maximum of 450 kts
1,e. Z’DIO' - 200K, 30Q' - 300K, etc.)

|
SECRET Table S4C to
EB-Seee Annex B to
Appendix E
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TABLE 54D

MUNITIONS DATA SHEET DISPENSED MUNITIONS
DESIGNATION CATEGORY PHYSICAL CHARACTERISTICS
MODEL  vine MXS2 Mod 2 TARGETS LENGTN RV

NARE e Submarines DIAREYER 15 13/16"
SERYICE  tavy. SPAR NA

NANUF, HEIGNT 1169 ihs.
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
VARNEAD HA RARSE NA

FILLER £37 Ihs, HBX-1 ALTITUDE NA

FULIRG Magnetic FLIGNT TINE HA

KILL MECH. PRlast/Pressure ACCURACY LT

LETHAL AREA Varies with water depth and target Pp (SINGLE SHOT) Na

LAUNCH CHARACTERISTICS USING AIRCRAFT
A=1

SUSPENSION MY & lug 14" spacine ::3‘__/!

DELIVERY RODL Paracnute retarded ;:gm

RELEASE wORE Sas note | . P-3

LIMITATIORS Planting depths 18' - 60

DISPENSER DATA FUZES STATUS

Actuates on magnetic In inventory
1n{luence WESTPAC 579
Varteus options of ship
counters WORLD-WIDE 125v
AVAW, ABRITY
[BATT T ] ] ! i L
ND | ] : | 1 B
OPERATING SEQUENCE
REMARKS
1. ™inimum altitude 200 ft. Alrspeed must be egqual to altitude up to a maximum of
L75 Knots (§.e. 200 - 200K, 3O0' - 100K, etc.)
2. PRy carefu] selection of vater deptns and sensitivity setting, this mine can be
effectively empl-oyed against surfece vessais including those used for Intra-costal
shipping in Southeast Asia.
SEC Table S4D to
EB-9fff Annex B to

Appendix E
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SUNITIONS AVAILAULE #OF SOUTH@&@T A35TA
IN FY
BOMES 2/
l
M117R : 750# GPHD (See M117)
LU-10/B 750# MINE
BLU-14/B 750# MINE (See MLU-10/B)
BLU-31/B 750# DEMOL
BLU-34/B 3000# DEMOL ’/
e
MUNITIONS DISPENSERS b/ MINES. WATER & LAND™
!
CBU-28/4 Ejector Sys Destructor Mk 36
CBU-23/B Cluster Bomb
CBU-3L/A Ejector Sys
CBU-35/B Ciuster Bomb
CBU-35/B Cluster Bomb
-X%-k? Ejector Sys
DISPENSED SUBMUNITIONS ¢/
BAU-BG/B Bomblet (See BLU-26/B)
BLU-LO/B Bomblet (See BLU-24/B)
BLU-L1/B Bomblet (See BLU-26/B)
BLU-L2/B WAAPM
BLU-43/B, 44+/B DRAGON TOOTH
XM;27 Mine
|
GUN _PODS
|
SUU-23/A 20mm (See SUU-156/A)
MISSILES g/
I
AGM-634 STANDARD ARM
RIM-E TALOS ARM
a/ Seé tables 55 through =B
b/ See tables 59 through 62
¢/ See tables 63 through 66
d/ See tables 67 and 68
e/ See table 684
h :
SECRET
EB-10 Annex B to j
Appendix E |
|
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T4L3LE 55

MUNITIONS DATA SHEET BOMBS
DESIGNATION CATEGORYRETARDED| PHYSICAL CHARACTERISTICS
GP BOMB Air-to sur-
®ODEL MILTR TARGETS race | LENGTN 8.0 "
Anti-materiel
NARE Aetardes M117 Anti-Personnel DIAMETER 16.0 "
SERVICE USAF SPAm 22.0 " [retracteq)
RARUF . WEIGNT 870 1b
4.0 in extended fin span
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
VARNEAD AARGE
FILLIR 3686 1b Tritonal ALTITUOE 50 (min)
FUIING Contact or delay FLIGHMT TINE
KILL RE{CN, Blast & lragmentation ACCURACY
LETNAL AREA Py {SIMGLE SHOT)
LAUNCH CHARACTERISTICS USING AIRCRAFT
:-100
SUSPENSION 14" luae rag
F-1
DELIVERY ROOE Dive, level, toms B-ﬁ%l
B
RELEASE RODE  Single, atick, salve B—%‘?.
Ba26
LIRITATIONS 600 KIAS, 50' rin alt retarded A=1E
or low dreg relsssy optional A=TA
T.28
STABILIZATION FUZES STATUS
Nose Tat Don:np-‘m ;m::u:- and retardation
sens.
P26/ PWU-26/B 7 fUSR N Govelopment
FMU-35/B M- 15/B
PMU-S4/B ™i-35/B
AVAIL ABWITY
ATE | 1 H I ! 1
o | ol )| I | !
OPERATING SEQUENCE
REMARKS
—
i ——
Tin Dxtmded |
i, " i |
Fin Retrucies
SECK=T
tB-10a Table 355 to

Annex B to
Appendix =



TABLE 55

MUNITIONS DATA SHEET

B8OMBS

DESIGNATION
noBEL ‘ MLU-10/B, BLU-14/B

CATEGORYPENTTRA-! PHYSICAL CHARACTERISTICS

TION/SKIF BOMB Air-
TARSETS cowsurface
Anti-Materisl

LENGTH 906"

NANE | LAND MINE/SKIP BOMB
SERVICE USAP
RARUF .

OIARETER 10.75"
SPAN 5.1 "
WEIGNT 660 1b

WEAPON CHARACTERISTICS

WARNEAD

FILLER | 250 1v Tritomal

FUring 'H‘dllﬂ delay, impact '

KiLL RECM. Penstration, cratering & blast
LETHAL Rl.“

PERFORMANCE CHARACTERISTICS
nABSE

ALTITUDE

FLIGNT TINE

AccuRacY

Py (SINELE SNOT)

LAUNCH CHARACTERISTICS

susPERsSIOn  14° luga

OELIVERY moor Low level or low angle dive
RILEASE MODE 3ingle, stick or salve
LINTTATIORS 600 KIAS

USING AIRCRAFT
F-100

F-10%
P-iC

STABILIZATION FUZES

Havy Mk 82 Low Drag Fin Tall
W05 (12 wee delay)

U-35/8

STATUS Development

AVARLARNLITY

AtE | 1 1 L 1 :
-273 { ] ] 1 Il B!

OPERATING SEQUENCE

REMARKS

(1) Consists of ths MLU-10/B wine cass and & wodified Mk B2 fin.
vichoghet wnen relesassd undsr low-dltitude high-apeed sonditions.

Mulitrs 7"" ATUSSE/ Avsning Cvive Ammmutey

The blunt nose limits

aulied bl S Lowlouy Mn

—

SECKET
EB-10b Table 56 to
Annex B to
Appendix E
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TABLE 57

MUNITIONS DATA SHEET BOMBS

DESIGNATION CATEGORY DEMOLI- | PHYSICAL CHARACTERISTICS
TION BOME Airetos

WODEL BLU-31/B (1} TANGETS surface LERETH 95 "

Anti-railroads,

BANE Hard Structure Munition vehicles, hard tar4 DIARETER 10.7%"
gete

SERVICE Usar. spay 15.1 "

RARDF. U. 3. Steel LT3 T 800 1

WEAPON CHARACTERISTICS

WARNEAD

FILLER 250 1b Tritonal

Fuzine M™U-30/B influsnce fuce
KILL mECN, Blast & cratering

LETNAL AREA

a5 re crater

PERFORMANCE CHARACTERISTICS
RARSC
ALTITUDE
FLIANT TINT
ACCURACY
Py (SINGLE SNOT)

LAUNCH CHARACTERISTICS

USING AIRCRAFT
F.100

SuSPERSION 187 luge 45

DELIYERY RODE Stallow dive .

RELEASE mobt  Jingle, stick or train salvo E;:;

LINITATIONS €00 KIAS A-TA

ST{l?‘I‘L'I’Z.AJIgsz tn F%Es%m'm_ senaing STATUS l-ns‘rg Development Task

fuse armed 10 min after im-
pact. It detvnates the &
UpOn $4MILNG & pressure sigd
nal from a paseing tmain.
Sensitivity radius is 25 ft|
Puge self destructs mine
when battary drops below a
present level. Pute van be
a8t to oount up to & tare
gets bafore firing.

Development Apr 67

Proguotion Aug 67, 200/month suthor-
;udsgy 03D, Pirst combat deployment
ow -

Avat. A0 ITY
na

[T) 200 1 ) 1

OPERATING SEQUENCE

REMARKS

(1) The ELU-31/D is the new designation for both the BLU-14/B and the MLU-10/B. The new
weAPON 18 & Single piece [orged Gase whareas the old jtems used & two piscs welded cone

atruction.

i

s

- _:’:',i@

EB-10c

Table 57 to
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TABLE 5& -

#
MUNITIONS DATA SHEET BOMBS
DESIGNATION CATEGORY pENETRA4 PHYSICAL CHARACTERISTICS
TION BOMB Alr-to-
mOBEL BLU-34/B TANGETS gurface | LEMETH 155 *
Bridge destruction
RAKE 3000 1b OP {1) DIAMETER 18 "
SERVICE ) SPAR
NARUF . WERENT
L] .
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
WARNEAD AANGE
FILLEIR Tritonal with D=2 desensitizer ALTITUDE
FULIRE Dalay FLIGNT TIRE
(330 nuul‘ Penetrution, cratering & blast ACCURACY
LETRAL IITMO' cracer, 15' deep Py (SIRGLE SHOT)
LAUNCH CHARACTERISTICS USING AIRCRAFT

suspEasion 30" luge

OTLIVERY mopL Low OF high level
RELEASE WOOE

LINITATIONS

STABILIZATION FUZES STATUS Eng'rg Development Task

253703
Development Punded May 1966
Qualification Contrmct scnsduled for
Sep 66 to support producticn rate of
1000/month. 10C estim Sep 67.

AvbiL ABILITY
LDATE | | ) 11 | 1
LT { 1 1 i 1
OPERATING SEQUENCE
!
REMARKS
{1) Murr pe anti-ri t design. Maybe used as a land mire with proper fuzing.
a5y ]
e
= :@ '@'
SECRH
EB-10d Table 58 to —
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TABLE 59

MUNITIONS DATA SFEET

DISPENSED MUNITIONS

DESIGNATION
MEOEL CBU-28/4
WARE  CHAGONTOOTE DISPEXSZM
SIRYicy U3AF -

MARUF,

Gl

Ares denial
Anti-personnel ming OIAMETERIN.7S in wide

PHYSICAL CHARACTERISTICS
LENETE 101.2% 1n

pan 13.735 1o hight
MIIGNT 628 1b

WEAPON CHARACTERISTICS
VARNEAD ST60 BLU-43/8 mines g/
FILLER Nitro-paraffin

FUTING Mydraulic pressure
LILL MECH. Blast

LETHAL AREA

PERFORMANCE CHARACTERISTICS
naRGE

ALTITUDE

FLEGRTY Ting

ACCURACY

Py (SINELE SHOT)

LAUNCH CHARACTERISTICS

SUSPENS1OA
OELIVERY MODL Low level, high spesd
ACLEASE mODE
LINITATIONS

Ripplas
600 Kta (max) & g'p

18™ lugs, all stations incl. MER

USING AIRCRAFT
r-100
7-108
F=iC
F-111
A=TA

DISPENSER DATA FUZES STATUS | rniomment
SUU=13/A dispenser with
40 cannisters each haviag
188 Dragon Tooth sines
AVMLARILITY
ATE | 1 ! ! 1 )
NO | 1 1 1 | {

OPERATING SEQUENCE

REMARKS

a/ 1he "Dragontooth” mine is & trisngular wed

weight is approximatsly 1 oz.
fluild (s nitro-pareffin) acting

The mine has a

€0 4D shaps with dimensions of §* x | /4",
hydraulic
also-as the explosuve.
circular dise vith a total of 188 in each canister o

Ihe mine 1s clustarea eight to &
the 80U-13/4 dispenser.

=1

*a

The
ally actusied fuze with the hydraulic

EB-10e

Annex
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TABLE 60 ‘ R |

i
MUNITIONS DATA SHEET DISPENSED MUNITIONS ' f
DESIGNATION calllrrE-Gtoo-nsErf.ct PHYSICAL CHARACTERISTICS , i E
NODEL ~NiU20/B, WM g/ TARRETS qres targec LERSTH  gO.n- ? i)
NARE  (o5ter Romb Anticperaonnel/ | stamETIR 15.0 | 1
seaviCE U ) sPAR 30.0 ! I
lilw. AstoyetL/Honeywel) MEIGHT  A30# ! \;
l I | i '
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS ‘ | L
WARNEAD 645-670 DIU-36/B Bomblets RARGE . : i ! t
FILLER  (139# HE ALTITUEE ‘ '
FUZING  Timed or proximity airburs FLIGNT TINE ;
LILL NECH. | Fragmentation ' ACCURACY

1 !
LETHAL AREA Pg {SINGLE SHOT)  Femarks

8/ 1 i
: |
LAUNCH CHARACTERISTICS USING AIRCRAFT :
| F=100 (b} \
F-105 (7
SUSPERSEON | tuv |yugs F-uC (8) |
F-111 ;
btll'll'_lﬂ?t Dive, glide, level, or tosa a-;? 1 \
A=7h
RELEASE ROBE  5ingle,stick or salve A-1E ! '
LINITATIONS | 650 Kts or Macn 1.2, & ='s \ I | ‘
{
! L
DISPENSER \DATA FUZES STATUS k
RAM- M (MU-29/8) u907 (FRTI-29/M Predurtion ! ;
JIMEL3G/0 (CBU=-3:/B) rFM-54,/8 (CBY-10/8) ! b

.
M218 (BLP=-Z6/B) spin armed,
random time fyte {0-120 min)

AVAILABWITY B
DATE | 1 | 1 1 |
NO | i } | | 1
OPERATING SEQUENCE )

i
Clustsr nomh|splits longitudinally by the time fuze.allowing bomblets to fras fall over &
diszparsasg ares. CBU-3/F has a radar sitimeter fuzing capanility.

i
REMARKS |

&/ CRU-29M4 and CPU-16/B are similar to the CRU-24/B and CBU-15/B respectively, except (or the
sunmanttion fuzes.

‘-.(;-:"»'"

i
|
SECEET ‘
EB-10f Table 60 to !
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TABLT 41

MUNITIONS DATA SHEET DISPENSED MUNITIONS
DESIGNATION Y, PHYSICAL CHARACTERISTICS
1B T
MODEL  CpG-34/4 REET LERGIN  139.7 1o
NARE  TPIN-WAARM 3/ Ares danin | oramever 15.3 4 (wtatn)
SERVICE USAP sPAN 16.5 1o (heignt)
WARDF, VEIGNT
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
VARNEAD 540 BLD=A2/B WAAPK L/ RARSE
FILLER ALTITUDE
FULIRE Spin armed FLIGNT TIRE
KILL WECN. AccumacY
LETHAL AREA Pg {SIRGLE SHOT} g/
LAUNCH CHARACTERISTICS USING AIRCRAFT
susPENSION
DELIYERY NODE
RELEASE RODE
LIRITATIONS
DISPENSER DATA FUZES STATUS  Deveiopment
SUD-38/A Tactical Fighter
Dispenser
AVAIL ABILITY
Y ] ) T I 1
wo 1 1 1 ! 1 1
OPERATING SEQUENCE
REMARKS - = - "
r
dedel 1T
St '
v
A/ Wide Ares snti-Perscomel Mine V
3/ BLU-A2/B, 2.2%" dia, 0.92 1b, deploys 8 wires to 25 £, 1484 Br pelf destruct.
&/ Bingle IFD provides 5 mils barrier, 30O ft wide } 2.3 mil
of Fubctioning. BUN.28/A (B-52) 53 ile longe 300 Ft sate ot Jorto,ft, At 308 provesility

SECKST
EB-10g Table 61 to
Annex B to
Appendix &
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TABLE 62 |
["MUNITIONS DATA SHEET DISPENSED MUNITIONS 1
DESIGNATION Y PHYSICAL CHARACTERISTICS
| W L
WOBEL xRNy L1114 LERETH 23 qn
| Ares denisl ,
AANE  Grevel Kine Abti=persomne) DIANETER 18.5 ip ]
SERVICE| Arwy SPAR ,
RANUF EeNT 828 Ib !
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
VARNEAD [1200 XH2T Mod 2 AP Mine (Gravsl) RARSE
FILLER ALTITUDE
FUTING FLISNT TImE
KL WEEM.  Elest ACEURACY
LETHAL ITII Pp (SINGLE $NOT)
LAUNCH CHARACTERISTICS USING AIRCRAFT N - l‘
. A-iR
susrustoll 12" lugs OH1B ! i
DELIVERY WDE  Low level (200-300") i | .
RELEASE %0DE ; Wi ¢
LINETATIONS 5
l g
DISPENSER DATA FUZES STATUS  progection - | "
M3 Dispenser with foar !3E
XM2 Canisters, smch with ' H
00 JMZ7 mines. l [
| i
| I |
AVAR, ABILITY ; '
\ .4 { A T ! T T T [ A
NO | [ } | I ] i i
OPERATING SEQUENCE l ; '
REMARKS \J -
R ! K
. 4
‘ H
e k i
—. - e
: TIPS KIRE, DO
W= bay :
SECRET \
EB-10h Table 62 to |
Annex 3 to 1
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TABLE 63

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION RY PHYSICAL CHARACTERISTICS
WOOEL BLU-36/B kYR -Surface LENGTH

A - L]
naxt aoti-personnel/ | JIANETIR

matarisl
SERYILE  USAF SPAN
WANUF.  Honeywell NEISNT 0.9% Ib

WEAPON CHARACTERISTICS

VARNEAD  Sireel balls in aluminus matrix
FILLER

FUIING  5pin armed, impact detonation
KILL RECN, pragmentation

LETHAL AREA

PERFORMANCE CHARACTERISTICS
RARSE

ALTETORE

FLIGHT TINE

ACCURACY

Py (STRGLE SWOT)

LAUNCH CHARACTERISTICS

SUSPIRSION cBU-29/B, 36/P Munition, 10" lug
PELIVERY %OOL Level, dive or toss

RELEASE WODE
LINITATIONS

Cluster

USING AIRCRAFT

DISPENSER DATA FUZES STATUS
- - M218 rapdom timsfuzs
o ii:‘u’.;z,’: varies from 0 to 120 min
'_;_:llLlln.l‘l‘v
A [ 1 L - i L
wo | | : | { 1

OPERATING SEQUENCE

REMARKS
SECRET
EB-101 Table &1 to
Annex B to
Appendix Z
:_ 1. . i L — L L
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TALBLE 64 .
MUNITIONS DATA SHEET DISPENSED MUNITIONS
DESIGNATION CATEGORY NXINE PHYSICAL CHARACTERISTICS
| Afr-to-surface
NoBEL 1mau? TANGEYS LERETR
1 b
NARg ORI e e rorsonpel | D1AmETER  2.38 1n I
SIAVICE 'ITAF SHAN
' t
WARUF. “ommywell,lnc. WETSNY 0.92 1bs ‘
1
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS !
b
WARNEAD i intered Iron RANGE
FELLER CampB ALTITUDE above 100 [t
FUling Electrical anti-disturbance long pertod FLIGRT TIRE :
salf destruct (lbb hrs.)
ZILL WECH. Fragments, l-5 grams esch ACCURACY
LETNAL AREA ot u L (sImeLE SHOT) 0.6 g/
LAUNCH CHARACTERISTICS USING AIRCRAFT f
4 o |
SUSPERSION  SMU-3B/A, 14* x 30" lugs F-100
DELIYERY WOBE Level, Dive ::zz

QELEASE WOBE
LINITATIONS Mach 1.2

DISPENSER DATA FUZES STATUS wngirg devel pro) 3792

M-I/ with S40 bomblets

Other possible dispenaers t
Inciude: Production: Oct 67, 108,000 approved i
SMI-13/A (405 bemblets) . 0SD (200 disp per wo) !
cM-30/4 (700 homnlets)

Aif-2k/ A {1760 bombletls)

AVAILABIITY
layhs [ !
LT L Tio8,7po 1 |

OPERATING SEQUENCE

REMARKS

3/ Wine sres anti-personnel mine

p/ Elgnt tripwires extend te 20 It

£/ At 600 ki3 snd 0.2 sec tnterval, coverage pattern 13 900 X 7000 ft with P, = 0.Lg
at 40O kt3 and 0.2 sec interval, coverage pattern is 700 x w600 ft with Py = 0.6

EB-10j Table 64 to
Annex B to
Appendix E




TABLE

65

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION

RARE DRAGON TOOTHM
SERvICE  USAF
MANUF. ' Aerpjet General

CATEGORY MINE PHYSICAL CHARACTERISTICS
Alr-to-surface

MODEL RIN.L3/B, LusB TARGLTS

Ares coverage

Anti-personnel DIAMETER1/2 2 } /4 x| YL

LERSTH Trianguiar wedee

SPAN
WEISHT 0.7] oz

WEAPON CHARACTERISTICS

WARNEAD

FILLER Nitro-peraffin fuel, sensitizer
FUZIRE Pressure 3ansitive {hydrautie)

EILL RECM. Blast

LETHAL AREA Contact with mine Lncapacitating

PERFORMANCE CHARACTERISTICS
nARgE

ALTITUDE 150 rt (min)

FLIGNT TinE

ACCURACT

Pr {SINGLE sNOT) 0.7

LAUNCH CHARACTERISTICS

SUSPENSION SS1-)3/4, 14" jugs

DELIYLRY MOOE lov level

RELEASE mook ripple .
LINITATIONS 600 KIAS above 150 ri_ L ¢'s

USING AIRCRAFT
All fighter A/C with 1~ lugs
r-100

F-10%
F-kC/D
A=1E
F-111
A-7h

DISPENSER DATA FUZES
The CRU-28/A used the
GUN-13/A05120 mines)
40 cannisters with 120 esen in fuel
l:onded wH2F

Desteriltzation pellets

100% blast to 60 hr
Fmpry 1578 90-95% at 71 hr,0f at 72 nr Production: Jun 1957

STaTus Developmant Task 250704
Development: Compiete

Qualification: May 1967

AVAK ABWLITY

are 1

Fidl ] |
WO [ Hil}idi/ fontn 1

OPERATING SEQUENCE

REMARKS

nmn—um—mm

Table 69 to
Annex B to
Appendix E

EB-10k
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TABLE 65

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION
NODEL XMZT 't‘“ 2
nANtE Grawel 3
SERVICE

RARUF .

PR e

Ares targets
Peracnnel

PHYSICAL CHARACTERISTICS
LERSTN 31" Radius Quadrant
DIANETER 64° (4 mines)

SPAR 1/8" thiek

NEIONT 3% os.

WEAPON CHARACTERISTICS COFRAN ltem p/
WARNEAD

FILLER

FUIING

KILL MEICN,

LETHAL AREA

PERFORMANCE CHARACTERISTICS
nANGE

ALTEITUDL

FLIGNT YINE

ACCURACY

#g (SINGLE $WOT)

LAUNCH CHARACTERISTICS

SUsSrERsIon
DELIYERY mODE
RELEASE MODE

USING AIRCRAFT

LINITATIORS
DISPENSER DATA FUZES STATUS o
X4} Dispenser with & XNZ ’
canlisters, each with 300
IN 21

AVAN ARMITY

T I I ) T I

"pn_o _} 1] | | 1 |

QPERATING SEQUENCE

REMARKS |

througn combat boots.

A/ A fabric coversd anti=personnel mise which detonatss when stapped oo and will incapacitate

1f oot detonatsd 1t sell sterilites by pulling water from the atmose

phere through the fabric case of the aina. Yerasne chemical disscived by water rescts
with lead axias of Lhe explosive to inert the aipe.

and lusidity with times varyiag (rom 12 hours at 125 degrees F to thrse days st %0 degress

Starlization depends upon temperature

-

v

EB-101

Table 66 to-
Annex B to
Appendix &
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TABLE &7

MUNITIONS DATA SHEET

GUIDED MISSILES

DESIGNATION CATEGORY nISSILE | PRYSICAL CHARACTERISTICS
Air=to=Burface
NOBEL ACM 63 TARGETS LENETN 178 in
Radars
RANE STARDAAD ARM DIAMETER 13.5 in
stRvice  vaw SPAN 2%" (folded), 42.% lopen)
WARUF. Gen. Dynamics, Fomoos vEtent 13-80 1b
WEAPON CHARACTERISTICS PERFORMANCE CHARACTERISTICS
VARNEAD Directed blast and fragment RARSE 30 EM 60 WM TS5 WM
FILLER 21718 ALTITUDE 200 rv. 20000 40000
Fuzing Aetive, passive, contact FLIGNT TINE 8y ga0 @ 20 N2
EILL WECH. plaat and rnmuuu ACCURACY 30 rt, cep
LETHAL AREA Pg (SIMELL SMOT)
LAUNCH CHARACTERISTICS USING AIRCRAFT
ASA
SusPEnNsiON o
OELIYERY MOODE
RELEASE NODE
LIRITATIORS
GUIDANCE PROPULSION STATUS  piemmes seployment
PRELAYUNCH 8.C.X & L Band L mg: %lma
detection Mod 21 DEC 1964
40087 Passive homing RGOtL
Prodostion: Rot yet authorized.rates
MIDCOURSE puaaive homing THRUST mot estabdblished: however message JCB
1725/613=5, datd 7 Mar 67, recommended
TERNINAL Passive homing AVAN. ABWITY the sumbers shown below.
mgjcxms-ohn L S 1 } !
’ NG | { ] 1 { !

OPERATING SEQUENCE

Brosdband frequeney sssier detects and identifiss radar befors launch Lock=en initisted before

launch. ZTargei boming from lsunch through bosat glide seyseases,
ICS-PROPOSED STANDARD ARM
SHMIKE A o z
REMARKS 1968 Mar 6500 =02
§/ Requirements expressed are for- Apr 600 w8 48
ready=for lssme quantitiss. ';-y 600 23; Z;
un
B T uhe T168 Tonaing perace bets oS-z da 8o 7
woes the SERIEEL and the ETANDARD ;‘:; Sgg:z 0; T L0 z; 32
n;u‘au g0t permit & trade-eff 2‘“ h;g::}-‘;g: ;’5 i
© be last & ARNE prodused. ov o 7%
» 4 Dee  u25-{175) 1) 8s
. 1969 Jan LOD-{ 200) gia- 105
", Feb g;g-g?g; T 12%
SHAIKE SIANDARD ARM Har ={2s50) .
1967 Ser 550 wpo Apr 8,320 rrm;] .H%ﬁﬂ ) -Jl%.OL.y
Oct 600 19 Mey End of = N /' 150
Hov KO0 50 Jun FY 68
Procurement / . nd of
Dec  AOO "o s FY &8
Frocurement 1
Cumulative Tacticsl
1958 Jan 000 14 Trade~0rr
SECBET
EB-10m
Table 67 to
Annex B to
Appendix E
i - L L. L . - e L . .



TABLE 58

MUNITIONS DATA SHEET

GUIDED MISSILES

DESIGNATION

HOOIL RIM-B |Hodi [ Led
RANE TALOD: ARM

SERYICE VSN

MARUF, Rendix Missile Div

1

CATEGORY HISSILE | PRYSICAL CHARACTERISTICS
Surface-to-surfage

TARGETS LENGTR 208" #4134 (booster}
Radiating Radar

sources,.discrim- DIARETER 30¢

inatjon 12 eng,

PRF: 95/5% SPAN 110"

WEICHT 77794 (total)
340k# (miasile only)

WEAPON CHARACTERISTICS
WARMEAD Contipuous Rod
FILLERL 220 # HE

FUline Pr:rllmny and/or contact
ELLL WECH. |Fragwentation & Rods

LETHAL llll| 70 rt

PERFORMANCE CHARACTERISTICS

RANGE 230,000 yds

ALTITUDE Surface to 70000 during mideourse
FLIGHT TINE 300 sec (max) velocity Mach 2.5
ACCURACY 15-30 ft CEP

Pr (SINSLE 3MOT)0.6

LAUNCH CHARACTERISTICS

USING CRAFT
Surface Ships

SUSPENSION

DELIVERY MODE
NELEASE mODE

fail launcher

LINITATIONS Flight Reliability, missile B2%

system 85%, over-all 70%
GUIDANCE PRCPULSION STATUS  pevelopment
PRELAURCH

10037 yjyng|control
RIOCOURSE Beam riding
TERRINAL Homes on highest

PRF in assigned [requency)
intarvel

TYPE 5o0l1d rocket booster
;a- :t. sustainer

THRUST 102-106,000 # {boost)
9000 # erIJ.l)
booster wti 43754

Production: Not yet suthorized 3/

AVAIL ABILITY

LILi T S I
wo. | i

1 ] ] B!

OPERATING SEQUENCE
Rig look ajreraft relays site

selects missile with proper {req.

launcnes ﬂlul.ll

locatlon, Iruq. and PRF to snip within 30 NM of target. 5hip
Coverage, sats PRF limits and target coordinates, and

REMARKS |

g/ Filrst Pa3-Band units can be provided 3ix months after funding end sutherization to

commence proauction.

S WL ARANE R RABAN

[Py l_.,\ u nnunna ,

‘[;b[hl{:q

/\_

1uscrme Hanse \,
3

Mg

.-‘w -hl ;‘

Pal AL o ¢ ErVLR b G L AeunCanl B N T TaLsy Atm
| 1 st ST Ve g ety )
ECRET
EB-10n Table 58 to
Annex B to
Appendix E
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TABLE 684

——— e r——

MUNITIONS DATA SHEET DISPENSED MUNITIONS

DESIGNATION CATEGORY PHYSICAL CHARACTERISTICS

mopEL M- 37 TARSETS 1/ LERSTN - a9

NARL |4t Functor MK Ak ?E::: DIARETER - 1, A*

SERVICE i AL vater cTaft ) gpam . 1SM finz rerreered

H5° fins wxtandndg

naRvF, Yemicies WLIMT . 571 )b, '

WEAPON CHARACTERISTICS - OPERATIONAL CHARACTERISTICS The firing
device houses a thin-fila magnetomatsar sensor,

WARNEAD interval timer, self-destruct feature, inhinit
eircuit to protect against explosive counter-

FILLER 192 Ir Tritonal measures, signal processing logic, and a
detorating signai. The firing device l1ts in

FyzIRS the tail fuze of the MK 02 .bomd case. The nose
fitge W+904 has been modified to provide a water-

KILL RECH, Plant and Fragmentation . tight seal and together with the M=13k sdapter
booster provides explosive train aligrnment and

LETRAL AREA detonatar.

LAUNCH CHARACTERISTICS . USING AIRCRAFT
:-'a (all)

SUSPERSION 1" g, -

©hves r-105

OELIVERY WCOE Dive or low level A-1 (all)
A=l (A1l)

RELEASE WODT syng)e, stick, or salve A-6A

LINITATIONS 600 KIASG, 100 1t min altitude

DISPENSER DATA FUZES STATUS :
felivared hy any sireraft Kit containing sdapter Bastc weapon 'V A2 Yow drax hom. with
“apahie of dulivering the boostar M-11, modified nose| MK 15 [MAKFYP fing) 15 {n tnventory sl
:n: H2 SMARFYE. Delivery fuse 4-908, sepling plug and) production §/. AdapLor Kits ars tn he
achatquas and Lrajeclory tools 13 used to modify the {dalivered according to the folinvim
Iruﬂorg ares identical to the | MK 82 SNAKEYE low drag Lomo | scnedole: (Total procurament
HK B2 SHAKFYE. into & land or sea Nife. suthorizetion is for 42,375 kitz).
(Each kit will cost an #stimated SLOOY
AVANLABILITY
DATE TWavs, /1 Thint AAUEE |
L) 180 13600 Jpar mb 11 then oF.

OPERATING SEQUENCE The Destructor WK 36 arms on Lani or water 1mpact and i3 effective In
walar dmptht up Lo A0 Cesl, This L3 the only mine=}1Kke weapon that does not require » miniens
warer depth for acming. It 13 equally effective on land &3 weil as in the vatar due to the
senaitivity of the magnetic detector. (10 gamsi. The sensitivity ves established from
messurrments on South Vietnamese watercraft of lengths from 10 to 70 feet.

REMARKS 8/ 1n Aug 19%n, s development effort was initisted to provide s weapon with mife-lik=
cnaractearistics for use in the inland watervays of North Vietnams. The objective of the initial
Arveiopment effort 14 to provide a relatively simple weapon of high reliability, =asily deliversq
bhy high performance aireraft, in a3 short s time as possible. The result of this affart is the
Pestructar MK 164, » weapon that has ths eXtETRal sppesrance of s conventiona) homb which has the
interna} functions of a mine.

ps MUICPAC, 1n msg RZ202157 Mar 67, sstablished s Tequirement for 5000 destructor MY 15 units per
wonth commencing with wmid-summer 19)17. Forthcoming issues of CINCPAC wunition requjrements will
contain this informetion. Further, since the mine can be uned for Jand intardiction as veil sy e
weler mife, CINCPAC atateas that "thiy requirement may be Lncresvsd by s subatantial u?unr..'

£1 ICPAC rPeguestad production jtems be consigned on a 5 to )1 ratio to CINCPACFIT and CI ICPACAF
ragpectively,

g/Presant stock (a3 of 2 Mar 67) of WK 82 Present Production fSchedunis 13:
homs caces with MX 15 SNAXFYE flns jn Southeast
A=im in:
iavy 73,0t} nerviceatls Navy 50,000 par mAnALh
A LL 378 " HAAF 40,000 ner matih
CAC (Guamy 20,000 "

SEC Table 684 to
. EB-100 Annex B to
Appendix E
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MUNITIONS AVAILABLE FOR SOUTHEAST ASIA

 AFTER FY 48

CBU-334A....... Ejector
TFDM-AP....... Ejector
TFDM-MP....... Ejector
TFDM-Frag.....Ejector
ROCKEYE II....Cluster
DENEYE I, II..Cluster

MUNITIONS DISPENSERS z/

Sys
Sys
Sys
Sys
Bomb
Bomb

DISPENSED SUBMUNITIONS

|
i BLU-45/B....... Anti-ve

ONS b/

hicle land mine
BLU-4/B.... ..Bomblet
BLU-L7/B....... Bomblet
BLU-48/B..... . .Bomblet
Mk 118 MOD..... Anti-Armor Bomblet

MISSILES ¢/

a/ See tables 69 through 74
b/ See tables 75 through 79
¢/ See tables 80 through 85

i\
SECRET
EB-11

AGM-12E BULLPUP (See AGM-12C)
AGM-534 CONDOR
AGM-65A MAVERICK
AIM-Y74 FALCON
AIM-5LA PHOENIX
| YRIMZ66 A-1 SM-1 (MR)
| YRIM-66 SM-14 (MR)
YRIM-67 A SM (ER)

Annex B to
Appendix E
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LZ 59

MUNITIGNS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION

MOBEL  cRU.33/A .
WARE  IFIM-AVIM 3/
SEAVICE USAr

LTI

il

DATRY syero

I LERGTH  139.7 in
Ares denisl OIANETER 15.3 in (width)
soan 16.5 in {begnt)
HLienY

PHYSICAL CHARACTERISTICS

WEAPON CHARACTERISTICS
WARNEAD 30 BLU-AS/B ATIX 3/
FILLER & 1b HTA-3 per AVLE
FUZING  Magmetic

CILL NECH. Blast, spalling, frageentation

LETHAL ARCA

PERFORMANCE CHARACTERISTICS
RARGE

ALTITUDE

FLIENT TImE

ACCURACY

Py (S1ASLE 3HOT)

LAUNCH CHARACTERISTICS

USING AIRCRAFT

P-100

susrension L

DELIVERY ROOE e

RELEASE MOOT

LINITATIONS .

DISPENSER OATA FUZES STATUS Develepmont
SUU-36/A 1s the TFIN *
dispeuser sonfiguration
CArrying 3} AVLM per bay for
& total of 3,

AVANL ABWITY
DATE | )i | |
wo_ | 1 1 )

OPERATING SEQUENCE

REMARKS
&/ Anti-Vehiels Lasd Mine

SECRET

EB-11a Table 69 to

Annex B to
Appendix E
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TABLE 70

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

PHYSICA R RISTI
DESIGNATION %ﬁl”l 5 F.I;r p— YSICAL CHARACTE CS
mODEL CBU- TARS(TS LENGTR  139.7 S0 b/

RANL 1FDM-AP g/
SERvICT VaAF
WARUF.

Area covearage
Agti-personnal

p1ARETER 15.)3 in (wide)
16.5 in (high)
820 1b

ran
WETENT

WEAPON CHARACTERISTICS corman 1tem
WARNEAD 380 BLU-A6/B TFIMAP Urenades
FILLER ppX
FULIRG  Ilmpar
LILL MECH. Pragaentation
LETHAL AREA

PERFORMANCE CHARACTERISTICS
Ranst

ALTITUDE

FLIGAT TINE

ACEURACY

Pg (SIRBLE $NOT)

LAUNCK CHARACTERISTICS

suspEnsion 1?' and 30 lugs B/

DELIVERT WOOf Low level, high speed

RELEASE MODE Yarisble, preset sa ground
LINITATIONS 200 Rts (min), 80O Kts (maxz) & g's

Designea for ‘nlnrune carriages & release

USING AIRCRAFT

r-100
F-10%
F-iC
PF-111
A=TA

DISPENSER DlhTA FUZES
S-3T/A 10 bays, sath
with § manifolds hevimg
&8 AP grenades/ssaifold.
Each manifold is cylimdrical
with stabilizing fins aad
drag vanes deployed at
sjection. [Lach manifold
haz & ezpuls tubes {12
grensdes each). lapact
sjects grenades 10 1%
sanifold.

STATUS  pDevelopment

AVANLABILITY
parg | 1 1 1 H 1
LT ] i | { 1

OPERATING SEQUENCE

At impast, the opet maaifold ejscts 12 grensdes from sach of the & expulation tubes Lo cover

A& wide ares.

REMARKS

3/ Tactical Fighter Dispeaser Momition Anti-Personnel
3/ Tapered nnlu and tail sectioms removabla for ise-line MER carriage

P » l -
Tl felaqel ]

= !
::“' ?"':-ag
ANTI VERBENL BONS MAEDES GvER
SZCRET

EB-11b Table 70 to
Annex B to
Appendix E
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TABLE 71;

MUNITIONS DATA SHEET DISPENSED MUNITIONS
DESIGNATION wgm:w PHYSICAL. CHARACTERISTICS
nodEL CBU- T LIZTR  13%9.7 10
g ITIM-P o/ i’.ﬂ.:?u'.:?!!. DIARETER 15.3 in (wide)
stayice 0sar :::::&-:T‘ SPAN 16.5 in (height)
naawr, | WLIeNT 750 1b
|

WEAPON CHARACTERISTICS corman Item PERFORMANCE CHARACTERISTICS
WARREAD 1280 NLU-AT/B TDFIOWP Oresades RARSE '
FILLER ALTITEDE
FUILES  1mpact TLIGNT TINE
RILL RICH. Ghaped charge sod [Tagmentatiod -| ACCURALY
LETRAL AREA #y (SENRLE SWOT)
LAUNCH CHARACTERISTICS USING AIRCRAFT

7-100
SusPERsic  10% lug and 30° Tugs i od
DELLYERY MOOE Low Jevel, high spewd e
ATLEAST mOtt Yariakle, preset on qrowad
LIRITATIONS fot:'tu {min), 800 Kis (wax)
OISPENSER DATA FUZES STATUS Developasat

SUU=YT/4 = 10 days, sach
with 8 manifolds having
© 1280 greoades

AL ABRITY
1L e I I ! I
wo 1 1 1 . | i

OPERATING SEQUENCE

At impact, the open manifold ejects 12 greoades from each of the ezpulsion tubes to cover &
s wigs ares. (rsosdes detooats at the fesler stamd-eff distance.

REMARKS
3/ Tactical Pighter Dispecser Muniticp=iigiti-purpose

Y
A s B i
T

WrTl FORFOSE BORD

SE

* EB-1lc Table 71 to
Annex B to
Appendix E



TABLE 72

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION
nopEL CRU-

nant ‘l!n;l Prag Bosblet
SEAVICE  Usar
MARKF .

PHYSICAL CHARACTERISTICS
R

LENSTN 12%9.7 1o
m-mmu DIANETER 15.3 in (width)
materiel sPAR 16.% ip (height)
WEIGNT TS0 1b

WEAPON CHARACTERISTICS
WARNTAD Aoo BLU-AB/B

FILLER ai

FUZING \

RILL MECH. Blast and frageemtatiso
LETNAL lll:l

PERFORMANCE CHARACTERISTICS
aanst

ALT1TUDE

nLIGNT TINE

ACCURACY

Py (SImSLE 3NOT)

LAUNCH CHARACTERISTICS

SUSPERSION
DELIVERY I?D‘E
RELEASE mODE

USING AIRCRAFT
r=100
=105
F-AC
F=1il
A=TA

LINTTATIONS
DISPENSER DATA FUZES STATUS
SUU=37/L carries Approi.
250 per b-‘r-
|
AVARL ABRLITY
AYE | 1 1 | {
NO } { | ]
OPERATING SEQUENCE
REMARKS N -
—
» n.n
| /| '
]
e TeTededed
nnr'un
BLG=-88/3
SECRET
EB-114 Table 72 to
Annex B to
Appendix E
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TABLE 73
I —
MUNITIONS DATA SHEET DISPENSED MUNITIONS
DESIGNATION : CATEGORY crosten | PHYSICAL CHARACTERISTICS
Alr=to-surface
ROBEL MX-20 Cluster Bomo TARMLTS LENETN 9] .07
Anti-tank/vehicley
NARE AOCKEYE 11 Anti-personnel DIANRETER 13.0"
SER¥ICE USK SPanR 28.0m
NARGEF . WETENT  S00#
WEAPON CHARACTERISTICS PERFORM_ANCE CHARACTERISTICS
VARNEAD 247 shaped charge bomblets g/ RARSE
FILLER ALTITOOE
TUTING Time (cluster), impact {bomblet} FLIGNT TINE
EILL RECM. Blast, frl“ll.!?.ll'.lon and spalling ACCURACY
LETMAL AREA Pg {3TNSLE 3NOT)
LAUNCH CHARACTERISTICS USING AIRCRAFT
r-100
SUSPENSION 1u" lugs ;ico’
DELIVERY WOOE Dive/glide, 300 ft level ;:}!,1
RELEASE MODE Stick or single B-2
LINITATIONS 400 kts
DISPENSER DATA FUZES STATUS
ROCKEYE 11 uses the MK7 MI07 mechanical timer
Mod O segmented clamshall
which hinges at tne rear
and has canted folding MK3I90 mechanical timer
fins. Time fuze sactivetes
cutter to allow bomds to
disperss.
AVARL ABRLITY
DATE 1 1 il 1 1 H
N | | 1 1 ) S
QOPERATING SEQUENCE )
REMARKS
2/ Fin stabilized, 2.2" diaweter, MK1II0 Mo¢ O anti-tank bomblet
SECRET
EB-1le Table 73 to
Annex B to
Appendix E
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TABLE 7L __
MUNITIONS DATA SHEET DISPENSED MUNITIONS
DESIGNATION CATEGORY PHYSICAL CHARACTERISTICS
. Alr-to-surface
RODEL TARGETS Ares deniaif LERETN

WAME  UFNEYE 1. II
SERVICE USN/Tri-Sarvies
RARUF.

anti-tank mine (J)
and anti-personnel | DIAMETER
nine(il)

SPAR
WEIGNT 18+

Shape: Rectanguiar

WEAPON CHARACTERISTICS
VWARNEAD Anti-tank Anti-perscnnei
FILLER See Remarks b/ end ¢/
Fullng Ses Remerxs b/ and ¢4/
KILL mECH.

LETMAL AREA
i

PERFORMANCE CHARACTERISTICS
SARRE

ALTITUDL

FLIGNT TINE

ACCURACY

Py (SINGLE 3NHOT) K-kill under tank belly;
M-kill on tread

LAUNCH CHARACTERISTICS

SUSPERSION
DELIVERY. mODE
RELEASE lﬂll!
Llll‘ll‘llﬂl!l

USING AIRCRAFT
A1l USN/USM ftr/attack a/<

DISPENSER DATA FUZES STATUS 4orinearing grvelopment 3/
HOCXFYE 11|37 Mod 0 DENEYE I:

dispenser or TFDM b/

The TUD (Target detscting
device) 13 highly selective
and d1fficult to decoy

initisted FY&4 g/
suspended FYb%

Scheduled for inventory FY72

AVAILABILITY

DATE | 1 1 : } 1

wo 1 1 1 [ 1 i

l.'.!PERﬁTINGI SEQUENCE
Alr deliversd from nigh performancs aircraft

REMARKS |9/ proj wW-126, 6.42.06.06.2
D/ Final|design not selected
£/ Funding schedule, DENEYE I & I
FY&S 852K
ve7 522K ($1%%6 Cut)
FYs8 1,000K
FY69 3.200%
f\"{o 1,200K

4 RENEXE L
Subsuniticns:] &4,
rectangular shaped
anti<tanx mine, linsar
shaped charge

P

DENEXE 11

Submunition: l.4#, 2" 21a z"
long, doudble truncated sphers,
snti-personnel trip wire mine

EB-11f
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TABLE 75

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION gﬂ'&egonv LARD PHYSICAL CHARACTERISTICS
ir=tosSurface .
MODEL BLU-AS/D TARGETS LERETH 18" {fin extended)
wang  ALVM Y All venicles QIARETER 3" square
stavycy USAF ‘ sean
mARyF, lonerwelil wElent 19 11
14,28* (f:n folded)

WEAPON CHARACTERISTICS

VARNEAD Misstsy-8chardin shaped charge
FILLER & 1b HIA=3

FUIING Magnatic

KILL MECR. Blast, fragments

LETRAL AREA Armor Pemstiration, 8 It erater

PERFORMANCE CHARACTERISTICS
RANGE

ALTITUDE

FLISAT TINE

ACTURACY

g {SINGLE SWOT)

LAUNCH CHARACTERISTICS

SUSPERSION 18" lugs, ATLK Disperser

DELIVERT MODE Leved, 1500 ft altitude
AELLASE mOOL
LIMETATIONS

Yariable dispensing rate
800 min alt, 60 KIaS

USING AIRCRAFT
rF-100

r-aC

PF-103

F=11l

A=TA

DISPENSER DATA
SUU=3/4 holds 30 uvaits

FUZES

hours .

Salfetied from O secomds
etd after 45 seconds.
destruct at 28, 72 er 280

STATUS gznger Devel. Task 25070)

2eir] Developueat: OSep 67

Producticm: HNot yet contracted 6000
Dispenaer por moath spproved by 08D

AVAN ARRLITY
| L I 1 ]
NO a0 | 1 1 |
OPERATING SEQUENCE
ElJection sequence from SUU-35/A bays. 1 to 10 in 3 92, 180, 200 or 300 milliseconds,
presst before take off. Impact 1s nearly vertieal m llnn mtrn.u 3= L, with dirt

covering up crater.

REMARKS
3/ AntieVehicle Land Mine

-

v
I ¥

Table 795 to
Annex B to
Appendix &
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‘ TABLE 7% =

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION
‘WODEL  BLU-86/

NANE  AnttePersonnel Orecade
SIRVICE usar

RANYF

?ﬁgﬂ@:ﬂ!}“‘“ PHYSICAL CHARACTERISTICS
L1941

Area covarage
Anti-personnel

LENGTN 1.19% 1n
DIARETER 0.6 in
SPAR

WEIGHT 5 0968 {esch)

10 1b (manifold)

WEAPON CHARACTERISTICS COFRAK Item
MARKEAD

FILLER RDX

FUIING Cootact

(3188 I!CT. Fragmentation
LETNAL ITII

| PERFORMANCE CHARACTERISTICS
RARGE

ALTITUDE

FLIGNT TINE

ACCURACY

Py (SINGLE SHOT)

LAUNCH CHARACTERIETICS

suseeasion
DEL1VERY MODE
RELEASE MO
L:utnnu!as

USING AIRCRAFT

DISPENSIER DATA FUZES STATUS

3UU-37/h, JSA0 grenades

total A8 grecades per manie|

fold, 8)sanifolds per bay

10 bays total.
AVANLABILITY
SO ] I I ) —
wo | ! { ) S

CPERATING SEQUENCE
At impast, opes manifold sjects bomblets

over a wide arsa.

REMARKS

ANYTT FEABAENGL. ROED pr—
EB-11h Table 76 to-
Annex B to
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TABLE 77 -

B e re—y—a
MUNITIONS DATA SHEET DISPENSED MUNITIONS
DESIGNATION ATEGORY PHYSICAL CHARACTERISTICS
plspensed Munition
MODEL RIIT-L7/B TARRETS Alr-to-SurfRegmgtn ) 27-
NARE M:lti-purpose grenade Anti-materiel, per< DIANETER 1.32%
sonnel
SERYICE . Anti-armor PR
RAREF . wLiant 0.335#
WEAPON CHARACTERISTICS cormraM ITEM PERFORMANCE CHARACTERISTICS
MAMNEAD ''onical shepad charge surrounded by RARSE '
B fragmenting sheil
FILLER ALTITUDE
FUIIRE Impact fLIgnT TIRE
ETLL RECH, Blaat & fragmentation ACCURALT'
LETHAL AREA #¢ (S1mELE sSWOT)
LAUNCH CHARACTERISTICS USING AIRCRAFT
SUSPENSION
DELIVERTY WODE
RELLASE moOt
LIRITATIONS
DISPENSER DATA FUZES STATUS
SUU-37/A Davelopment

contains 1280 grenades
clustered in 10 manifolds

AVAN ABILITY
it 1 I i I I I
o | | | ; I !

OPERATING SEQUENCE

At impect.open manifold =jects grenades over & vide ares. After the grenade is expelled from
the manifold stabilizing {ins deploy along with stand-off jegs which provide optipum standolf
for the shaped charge.

REMARKS
SKECRET
EB-111 Table 77 to
Annex B to
Appendix E
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TABLE 78 o-

MUNITIONS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION

MOOEL pLyu-a8/B

NARE  FRAGC JUNGLE BOMBLET
SERVICE UBsar

RABUF, Honeywell

R
Wﬁ- mrTion PHYSICAL CHARACTERISTICS
111 LENETR

Arsa covarage
DIAMETER 1.5 in

SPAR
WEIENT 0.25 1b

WEAPON CHARACTERISTICS
WARNEAD
FiLLen

PERFORMANCE CHARACTERISTICS
AANGE
ALTITUDE

FUTING lapact :uunm; sirburst detonation FLIGNT TIRT

All terrain opera
[J]U8 lltl;. Fragesntation
LETHAL ulll 2430 't

ACCURACY
Py (SINGLE SWOT)

LAUNCH CHARACTERISTICS

SUSPERSTON

1
CELIVERY ‘lﬁﬂ! Lavel, shallow dive
RELEASE IFUI 5 Dispensing rataes

LIRITATIONS  Mach 1.2

USING AIRCRAFT
All aireraft with T50 lb atations

DISPENSER DATA FUZES
Spin wrm

spis dosey .
SUU=3T/& (TPIM) will con= Pop up (delay) detooatice Development) Comp. Pall 1967

tain 2090 vomblets

STATUS Development

Qualification: FY 68

Preductioms 7Y 69
AvAW ABUITY
50 e
OPERATING SEQUENCE
REMARKS
|
SECRET
EB-11}] Table 78 to
Annex B to
Appendix E




TABLE 79

MUNITIGNS DATA SHEET

DISPENSED MUNITIONS

DESIGNATION
RODEL MK 11R Mod O
NARE

sERYLEED UGN

WANGE .

CATEGORY DispensdPHYSICAL CHARACTERISTICS

munition/Air-to-Surface
TARGETS LERGTH
Anti-tank
Anti-personnes]

raR
YLIanY

DIARCTER 2.27

WEAPON CHARACTERISTICS
WARNEAD

FILLER

fuling

EILL RECH.

LITHAL AREA

nanst

ALTITULS

FLIBNT TINE
ACTURACY

#y [SINGLE SWOT)

PERFORMANCE CHARACTERISTICS

LAUNCH CHARACTERISTICS

SUSPERSEON

DELIVERY RODL

RELEASE wmoot N
LINTTATIONS

USING AIRCRAFT

DISPENSER DATA FUZES STATUS
ROCKEYF 11 usms the MK?
Mod O universal dispenser
with MK118 Hod O homblets
AVAR_ ABILITY
DATE | ] 1 1 1 1
LI ) 1 1 ] i

OPERATING SEQUENCE

REMARKS

EB-11k
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TABLE 80
MUNITIONS DATA SHEET GUIDED MISSILES
DESIGNATION CATEGORY MIESILE| PHYSICAL CHARACTERISTICS
i A r-to=-Surface
RODEL AGK=5IA7 TARGETS LERGTH 166 in
| Fixed or mobile
NARE CONDOR point targecs DIANETER 17 in
SEavice ”Sl‘ SPAN